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ABSTRACT 
 
Firms’ adaptation with environmental changes is crucial for survival of the firms, 
especially in today’s hyper-competitive environment. Understanding how 
competitive advantage is maintained or regained through capability development can 
help to explain the firm-environment relationship. Previous research has focussed on 
either the content or the process of capability development. The content view, based 
on the ambidexterity perspective, looks at the creation of competitive advantage with 
a market focus. While the process view, based on a dynamic capability perspective, 
is concerned with existing organisational capabilities. These two views provide only 
a partial explanation of how to build competitive advantage. Bringing these two 
perspectives together can provide a more comprehensive explanation for how 
competitive advantage is created. Despite their differences, both content and process 
studies agree on the importance of two components of organisational capability 
development: knowledge integration and product innovation. This thesis takes 
product innovation as the context for re-examining the role of knowledge integration 
in the content and process of capability development. The aim of this study is to 
conceptualise Strategic Capability Development as a development of an 
organisation’s existing capability in line with the capability required by the market.   
 
In order to integrate the content and process of capability development, it is 
necessary to develop a conceptual framework which combines the perspectives of 
ambidexterity and dynamic capability. With this framework, it is possible to show 
that there are two interrelated dynamics of knowledge integration: (1) a reciprocal 
relationship between knowledge integration and capability development; and (2) 
development of existing capabilities. This research focuses on the reciprocity 
between capability development and knowledge integration with development of 
existing capabilities towards Strategic Capability Development, within the context of 
product innovation.  This study adopts a critical realist approach for studying how 
managing knowledge integration impacts on the development of competitive 
capability. At project level, the research focuses on the reciprocity between 
capability development and knowledge integration, and at the organisational level 
the focus is on the development of existing capabilities. A case study method is used 
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here for theory elaboration and to encompass both levels of analysis. More 
specifically, an embedded case study design is adopted to undertake comparison of 
product innovation projects in the Iran Khodro Company (IKCO). This firm is an 
exemplar of Strategic Capability Development within the Iranian Auto industry. The 
firm’s strategic capability matured over the course of the four product innovation 
projects 
 
Analysis of the project level findings identified the generative mechanisms upon 
which knowledge integration across different product innovation projects has formed 
explorative and exploitative capability development. The organisational level 
findings revealed the factors influencing/influenced by development of existing 
capabilities. This study proposes that the content of capability development includes 
the creation of architectural knowledge and development of open innovation 
capacity, whereas the process of capability development includes the emergence of 
modular capability architecture. The key theoretical contribution of this thesis is the 
development of an interpretive model for conceptualising Strategic Capability 
Development. The model provides a sound foundation for future empirical research. 
There are practical implications of this study for firms to better manage integration 
across a sequence of product innovation projects for building strategic capability.  
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Chapter One 
 
INTRODUCTION 
 
 
 
 
1.1. Research problem and study 
background  
 
The importance of firms’ adaptation processes is prominent in today’s business 
environment which is characterised by ever changing customers, technologies, and 
competition. Ever since Schumpeter’s (1942) classic work strategic renewal1 has 
been found crucial for firms’ adaptation to environmental change. The role of 
strategic renewal in firms’ adaptation processes includes development of capabilities 
for the purpose of sustainability of competitive advantage against environmental 
changes.  
 
Based on the resource-based view (Barney, 1991), distinctiveness of resources and 
capabilities of close competitors explains competitive heterogeneity. However, such 
distinctiveness also influences competitive advantage and disadvantage. Within this 
view, however, there is not a clear conceptual model to explain how this 
                                                            
1 Based on the definition suggested by Agarwal and Helfat (2009) “Strategic renewal includes the 
process, content, and outcome refreshment or replacement of attributes of an organization that have 
the potential to substantially affect its long-term prospects.” 
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distinctiveness is achieved. The dynamic resource-based view (Helfat & Peteraf, 
2003) argues that competitive advantage and disadvantage emerge over a period of 
time and can also shift over time based on changes in the environment. Due to the 
lack of understanding about how, basically, competitive heterogeneity arises we may 
not be able to provide a comprehensive explanation, or make prescriptive 
recommendations to managers, for how firms create (or recreate) competitive 
advantage based on manipulation of resources and capabilities in accordance with 
environmental change. Therefore, in order to explain the dynamics of competitive 
advantage, the resource-based view must incorporate the dynamics of how the 
resources and capabilities2 (that form the basis of competitive advantage) develop 
over time against environmental changes. In this regard, it can be argued that when 
firms’ capabilities lose their strategic value due to environmental dynamics (like 
rivals’ imitation of other firms’ capabilities), they may pursue strategic renewal and 
develop new capabilities which have strategic value (strategic capabilities) in the 
new environment.  
 
Although there is an increasing range of conceptual elaboration about capability 
development empirical support is limited (Ambrosini & Bowman, 2009). Such 
deficiency is due to an emphasis on either studying capability characteristics which 
are sources of competitive advantage or specifying organisational capabilities and 
capability development processes. These studies describe broad organisational 
processes; they do not delve into the detailed, micro-mechanisms of how the 
capability characteristics (which are sources of competitive advantage) are built over 
time or how they ‘work’.   
 
This study proposes that some of the difficulty observed (both in management 
practice and scholarly research) occurs because of failure to integrate both content 
and process of capability development. Within previous literature capability 
                                                            
2 Makadok (2001) differentiated resources from capabilities by defining that “resources are stocks of 
available factors that are owned or controlled by the organization, and capabilities are an 
organisation’s capacity to deploy resources”. Aligned with such distinction, Grant (1996) defined 
organisational capability as “a firm’s ability to perform repeatedly a productive task which relates 
either directly or indirectly to a firm’s capacity for creating value through effecting the transformation 
of inputs into outputs”. 
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development has been studied either in terms of its content or process. The content 
view—based on the ambidexterity perspective—looks at the creation of competitive 
advantage with a market focus, while the process view—based on a dynamic 
capability perspective—is concerned with existing organisational capabilities.  
 
This study shows that the failure to integrate the content and process of capability 
development is an oversight in the literature because it leaves the underlying 
phenomenon only partially explained. This lack of comprehensive understanding 
may lead to confusion in conceptualising capability development. This research 
shows that this problem causes the vagueness currently experienced surrounding 
concepts like ambidexterity, dynamic capability and absorptive capacity, and the 
defragmentation of literature in their operationalisation which makes it difficult to 
design and conduct empirical research. Moreover, the existing limitation with 
regards to integrating the content and process of capability development has also led 
to conflicting, and even contradictory, findings. Whereas some scholars suggest that 
firms shape their capability development in accordance with environmental changes 
(O’Reilly & Tushman, 2008), others argue that capability development affects the 
environment (Teece, 2007). This study provides an explanation for such 
contradiction by developing an in-depth understanding of the firms’ adaptation 
processes in relation to environmental change, based on the elaboration of the 
capability development processes within them. 
 
In relation to the nature of a firm’s response to environmental changes some authors 
take an evolutionary perspective based on ontological assumptions that organisations 
literally follow biological natural selection and a process of elimination driven by 
environmental forces (Hodgson, 2001). Based on this view the environment 
eliminates non-performing structures and emphasises Darwinian understanding of 
survival of the fittest in an ecosystem (Knudsen, 2002). However, other authors 
criticise such assumptions that organisations are simply at the mercy of their 
environment and argue that this view is unhelpful (Morgan, 1997), specifically in 
organisational studies (Pentland, 2011; Winter, 2011). Aligned with the latter 
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perspective,3 this study takes the view of capability development as a process of 
intentional and deliberate adaptation of organisational capabilities by firms. 
 
Based on such a theoretical stance, this thesis follows a teleological approach4 
suggesting that the process of change is adaptive and purposeful. Indeed, change 
includes the social construction of a desired end and deliberate selection from 
alternatives as to how to change existing processes to achieve it (Van de Ven, 1992). 
Applying this view of change to capability development, for the purpose of this 
thesis Strategic Capability Development is defined as the development of an 
organisation’s existing capability in line with the capability required by the market5. 
 
Thus, this study suggests that integration of the content and process of capability 
development based on the role of organisational processes may provide a complete 
explanation for Strategic Capability Development.6 In this regard it is suggested 
within the literature that knowledge integration is an essential organisational process 
which contributes to capability development. On one hand, knowledge integration is 
dynamic and based on environmental requirements (Grant, 1996) while on the other 
hand, it can contribute to development of organisational capabilities across multiple 
periods of time (Zollo & Winter, 2002). ). In addition, product innovation is an 
‘engine’ for firms’ capability development (Danneels, 2002), where processes and 
factors involved with capability development are observable. Accordingly, this study 
                                                            
3 Although the latter view has criticised evolutionary theory for its explanation of organisational 
change, some scholars (e.g. Witt, 2008) have recently argued that using evolutionary processes as 
formal metaphors and variation, selection and retention as heuristic constructs (while refraining from 
taking a naturalistic stance) is helpful in organisational studies. Following this suggestion, at some 
points this thesis uses the strength of evolutionary processes as heuristic devices for describing 
organisational dynamics. This alternative evolutionary approach follows Campbell (1965) who argued 
that the evolutionary view is a strong analytic device if is used by way of analogy rather than literally. 
 
4 There are various approaches for studying process of change within firms. Van de Ven (1992) 
suggested four approaches including: an evolutionary perspective, where change in the natural 
environment is drawn upon by way of analogy; lifecycle, where change occurs through a sequentially 
staged process; teleological, where change happens based on intentional pursuit by a firm of a 
deliberate end state; and dialectic, where change happens by competing agendas.    
 
5 Based on this definition, it is expected that as a as a result of Strategic Capability Development a 
new strategic capability will be formed within the firms (once the old one missed its strategic value). 
 
6 The teleological view of change adopted within this study basically entails how organisational 
processes fit with the overall business practices (aligned with environmental requirements). 
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is aimed at conceptualising Strategic Capability Development by re-examining the 
role of knowledge integration in the context of product innovation. 
 
1.2. Research objectives 
 
This thesis points to the roles of knowledge integration in integrating the content and 
process of capability development and conceptualising Strategic Capability 
Development. Grant (1996) argued that product innovation projects include 
integrating different areas of specialised knowledge. In this regard Danneels (2002) 
stressed that not only can product innovation be explorative or exploitative, but also 
it can explore and exploit organisational capabilities. Furthermore, Floyd and Lane 
(2000) referred to product innovation as an ‘engine’ for capability development. 
Indeed, product innovation may accommodate explorative and exploitative 
knowledge integration mechanisms and can also serve to develop organisational 
capabilities. Therefore, product innovation is a context in which the interaction 
between dynamics of knowledge integration (based on environmental requirements) 
and Strategic Capability Development (based on development of existing 
organisational capabilities) is observable. Therefore, the aim of this research is to 
conceptualise Strategic Capability Development based on the role of knowledge 
integration within the context of product innovation7. Accordingly, the objectives of 
this research are: 
 
1. To identify the roles of knowledge integration in organisational capability 
development in the context of product innovation.  
 
                                                            
7 Eisenhardt and Martin (2000) identified concepts such as new product development, strategic 
decision making and alliancing as dynamic capabilities and includes processes for changing 
organisational capabilities and developing new capabilities in the organisations. Therefore, these 
processes generally can the context for capability development studies. Due to the strong supports in 
the literature on the importance of their role in capability development (Danneels, 2002; Floyd & 
Lane, 2000), the product innovation as a well-developed concept in the literature is chosen for this 
study. In this regard, other aspects of innovation like process innovation or business model innovation 
and also other processes like strategic decision making or alliancing are alternative contexts for such 
research which worth a separate study. 
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2. To find out the mechanics through which knowledge integration contributes 
to the content and process of capability development in the context of 
product innovation: 
 
 Identify, present and discuss the major constructs of 
organisational capability development through knowledge 
integration in the context of product innovation. 
  
 Understand the relevance of each of these constructs along with 
the pattern of interactions among these constructs in 
organisational capability development.  
 
3. To develop an integrated framework for organisational capability 
development (constituting both content and process of capability 
development) in the context of product innovation based on the role of 
knowledge integration and conceptualising Strategic Capability 
Development.   
 
4. To develop an explanatory model of Strategic Capability Development based 
on the role of knowledge integration in the context of product innovation. 
1.3. Understanding Strategic Capability 
Development: a research agenda 
1.3.1. Insights from literature 
 
Within organisational capability development literature there are two separate views 
on content and process of organisational capability development. Dosi et al. (2000) 
differentiated between these two views by referring to them as the ‘capability-based 
view’ and ‘competence-based view’. The competence-based view relies on the 
characteristics of resources and capabilities which are required by the environment 
(Sanchez & Heene, 2004), rather than how they are achieved. On the other hand, the 
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capability-based view emphasises path dependency and how organisational existing 
capabilities develop toward new organisational capabilities (Zollo & Winter, 2002). 
 
The competence-based view is mainly explained through the ambidexterity 
perspective. The ambidexterity perspective looks to balance exploration and 
exploitation within the capability development process (O’Reilly & Tushman, 2008). 
Simsek (2009) suggested that “balancing exploration and exploitation involves a 
dynamic balance that stems from purposefully steering and prioritizing each 
dimension to its inherent optimum as environment demands”. Therefore, 
ambidexterity frames capability development based on environmental requirements 
and includes the competence-based view. In this regard the competence-based view, 
although examining characteristics of capabilities required by the environment, 
doesn’t take into account how these organisational capabilities with such 
characteristics are built.  
 
However, the dynamic capability perspective explains the capability development 
process based on a combination of internal and external capabilities to adapt to 
environmental change (Teece et al., 1997). Zollo and Winter (2002) demonstrated 
this role of dynamic capability as the development of organisational existing 
capabilities based on integration with external stimuli. Hence, the dynamic capability 
perspective is oriented towards the capability-based view due to its emphasis on path 
dependencies. The dynamic capability perspective focuses on the processes and 
stages included in capability development, but fails to explain the dynamics involved 
in building such stages based on environmental requirements.  
 
Accordingly, to integrate both the content and process of capability development 
(integration of both the competence- and capability-based views), ambidexterity and 
dynamic capability perspectives in capability development need to be combined. To 
identify the roles of knowledge integration8 in combining ambidexterity and dynamic 
capability perspectives in the context of product innovation9 four areas of literature 
                                                            
8 In this thesis knowledge integration is defined as “integration of specialist knowledge to perform a 
discrete productive task” (Grant, 1996). 
 
9 For the purpose of this thesis product innovation can be defined as “the transformation of a market 
opportunity into a product available for sale” (Krishnan & Ulrich, 2001:1) 
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are reviewed, including: dynamic capability, ambidexterity, knowledge integration 
and product innovation.  
 
As a result, different influences have been identified for the product innovation 
context based on using ambidexterity or dynamic capability as the theoretical lenses. 
While studies based on the ambidexterity perspective focus on explaining how 
organisational capability development shapes product innovation to be explorative or 
exploitative, research based on the dynamic capability perspective gives insights into 
how product innovation shapes organisational capability development to be 
explorative or exploitative. However, the analysis of the reciprocal relationship 
between product innovation and organisational capability development is absent 
from the literature.  
 
Similarly, applying different theoretical views in relation to the role of knowledge 
integration has led to the creation of different roles for knowledge integration in 
organisational capability development. While studies based on the ambidexterity 
perspective have shown that organisational capability development includes both 
explorative and exploitative knowledge integration, research based on the dynamic 
capability perspective has indicated that applying both explorative and exploitative 
knowledge integration leads to the development of existing capabilities. However, 
the role of knowledge integration in the development of existing capabilities based 
on both explorative and exploitative capability development has not yet been 
examined. 
 
The research questions have been developed based on the roles identified for 
knowledge integration and product innovation. They investigate integration of the 
content and process of capability development and conceptualisation of Strategic 
Capability Development based on the role of knowledge integration in the context of 
product innovation.  
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1.3.2. Research questions 
 
For the purpose of developing a normative view of strategic fit a dynamic view of 
strategy (Porter, 1991) has been applied to the micro-perspective (Johnson et al., 
2003) of strategy formation. Such analysis shows that developing a normative view 
of strategic fit includes connecting the dynamics of strategy formulation and 
implementation to the development of strategic capabilities based on the role of the 
dynamics of knowledge integration in the context of product innovation. As a result, 
integration of the content and process of capability development can be achieved by 
linking explorative and exploitative capability development into Strategic Capability 
Development, based on the role of the dynamics of knowledge integration in the 
context of product innovation. Accordingly the key research question of this thesis 
is: 
 
“How do firms develop strategic capability based on the dynamics of knowledge 
integration within the context of product innovation?” 
 
By combining ambidexterity and dynamic capability perspectives a conceptual 
framework is developed in relation to the role of the dynamics of knowledge 
integration across different product innovation projects in Strategic Capability 
Development. This conceptual framework indicated that formation of explorative or 
exploitative capability development, in the context of product innovation, is based on 
a reciprocal relationship between capability development and knowledge integration. 
In particular, such reciprocity includes: 
 
 The impact of organisational capability development on knowledge 
integration, within the context of product innovation. More specifically, this 
influence includes the impacts of internal factors (like absorptive capacity10 
                                                            
10 The construct of absorptive capacity was initially defined by Cohen and Levinthal (1990) as a 
“firm's ability to recognize the value of new information, assimilate it, and apply it to commercial 
ends”. Zahra and George (2002) extended this definition into “a set of organizational routines and 
processes by which firms acquire, assimilate, transform and exploit knowledge to produce a dynamic 
organizational capability”. 
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and dynamic capability11) and external factors (like industry architecture12) 
on knowledge integration across different product innovation projects. As 
such Sub-Research Question 1 (S-RQ1) is formulated to address this 
influence: 
 
“How does organisational capability development affect managing knowledge 
integration across different product innovation projects?” 
 
 The impact of knowledge integration on organisational capability 
development, within the context of product innovation. In particular this 
influence refers to the impact of the dynamics of knowledge integration 
across different product innovation projects on developing absorptive 
capacity and dynamic capability. With regards to such influence, Sub-
Research Question 2 (S-RQ2) is examined in this thesis:  
 
“How does managing knowledge integration across different product innovation 
projects affect organisational capability development?” 
 
Furthermore, the conceptual framework showed that dynamics of knowledge 
integration across different product innovation projects encompassing explorative 
and exploitative innovation strategies13 contribute to developing existing capabilities. 
                                                            
11 The construct of dynamic capability was initially defined by Teece, Pisano, and Shuen (1997) as 
"the firm’s ability to integrate, build, and reconfigure internal and external competences to address 
rapidly changing environments." Based on this definition, dynamic capability is a capacity for 
changing organisational capabilities. However, Helfat, Finkelstein, Mitchell, Peteraf, Singh, Teece, & 
Winter (2009) broaden this definition to generally include changes in organizational resources and 
defined it as "the capacity of an organization to purposefully create, extend, or modify its resource 
base". 
 
12 Jacobides (2006) defined industry architecture as social arrangements that support the condition of 
a product or service. He argued that industry architecture is a more comprehensive concept than 
industry which includes the entire supporting industry participants in the value chain. In this relation, 
Brusoni et al. (2009) clarified that industry architecture refers to the patterns for the division of labour 
in a sector and between industry participants of different sectors. 
 
13 Exploitative innovation strategy is based on departing from existing products but explorative 
innovation strategy is based on departing from existing markets (Abernathy & Clark, 1985; 
Henderson & Clark 1990; Christensen, 1997). 
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In this regard Sub-Research Question 3 (S-RQ3) is formulated addressing the 
influence of explorative and exploitative capability development14: 
 
“How does the dynamics of knowledge integration across different product 
innovation projects affect processes for developing existing organisational 
capabilities?” 
 
Indeed, based on such a conceptualisation, for the content and process of capability 
development to be integrated, formation of explorative and exploitative capability 
development needs to be linked to the development of existing organisational 
capabilities. Accordingly, the phenomenon of research for this study is the 
interaction of reciprocity between capability development and knowledge integration 
with development of existing capabilities in the context of product innovation. To 
study such a phenomenon, this thesis proposes to investigate the reciprocity between 
capability development and knowledge integration at the project level and the factors 
influencing/influenced by the development of existing capabilities at the 
organisational level. By discussing the role of the dynamics of knowledge 
integration in linkages between project-level findings and organisational-level 
findings (and in the content and process of Strategic Capability Development), this 
study may contribute to integrating the content and process of capability 
development in order to provide a comprehensive explanation for Strategic 
Capability Development.  
 
 
                                                            
14 Within this thesis, while explorative capability development refers to building new competences, 
exploitative capability development includes leveraging existing competences through their 
reconfiguration. Such definition is aligned with many authors who have asserted that firms pursue 
both exploitation of existing competences and exploration of new ones (Danneels, 2002; Floyd & 
Lane, 2000; Sanchez & Heene, 2004; Raisch & Birkinshaw, 2008; Levinthal & March, 1993). 
Basically, consideration of explorative and exploitative capability development is in accordance with 
general application of the concepts of exploration and exploitation to different contexts of 
organisational learning (March, 1991), strategy (Burgelman, 1991), knowledge integration (Grant, 
1996), organisational adaptation (Tushman & O’Reilly 1996), innovation strategy (Nerkar & 
Rosenkopf, 2001), organisational design, (Gibson & Birkinshaw, 2004) and technology sourcing 
(Rothaermel & Alexandre, 2009). In these contexts, whereas exploration refers to notions such as 
“search, variation, experimentation, and discovery”, exploitation is associated with activities such as 
“refinement, efficiency, selection, and implementation,” (March 1991, p. 102). 
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1.3.3. Setting and context of research 
 
The present research might best be described as theory elaboration (Lee, 1999; Lee, 
Mitchell, & Sablynski, 1999) in that it elaborates theoretical links not previously 
addressed in the literature. For example, among the attempts so far to link the 
dynamic capability and ambidexterity perspectives (Jansen, Tempelaar, Van den 
Bosch & Volberda, 2009; O’Reilly & Tushman, 2008; Venkatraman, Lee & Iyer, 
2007) there is no explanation for how the reciprocity between knowledge integration 
and organisational capability development (within the context of product innovation) 
can develop existing capabilities. Such deficiency in the combination of dynamic 
capability and ambidexterity leads to an absence of theoretical explanation for 
Strategic Capability Development. Thus, this thesis attempts to “simplify, reconnect, 
and redirect theory” (Lee et al., 1999: 166) based on the role of knowledge 
integration in Strategic Capability Development, within the context of product 
innovation.  
 
In accordance with this aim, the use of extreme cases facilitates theory development 
because the phenomena under study are “closer to the surface” and easier to observe 
(Eisenhardt, 1989; Pettigrew, 1990). In this regard Iran Khodro Company (IKCO) 
was selected as a context in which strategic capability has been developed over the 
course of different product innovation projects. Once being just a car assembler, 
IKCO is now a leading car maker in the Middle East, capable of designing cars for 
local as well as international markets. This study, therefore, focuses on IKCO as an 
extreme case for examining the combination of dynamic capability and 
ambidexterity perspectives in providing an explanation for Strategic Capability 
Development.  
 
The company operates in the context of Iran as an emerging economy where such 
examples of Strategic Capability Development within firms are quite expectable. 
Basically, emerging economies comprise countries looking to join the global frontier 
through their rapid pace of development and based on making governmental policies 
that favour economic liberalisation. Firms within emerging economies are 
increasingly encouraged to become innovative, entering the internationally 
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competitive business landscape (Wright, Filatotchev, Hoskisson & Peng, 2005). 
Accordingly, studying firms within emerging economies is proposed to give insights 
into how firms develop strategic capabilities. This subject is one of the issues on 
which Hitt, Haiyang and Worthington (2005) suggest that emerging markets 
represent learning laboratories and provide a base to catalyse future research. 
Furthermore, Bruton, Ahlstrom and Obloj (2008) argued that the contexts of 
emerging countries, which so far are used more for theory testing purposes, are 
unique environments that offer the ability to obtain fresh insights to expand theory 
and our understanding of it by incorporating more contextualised considerations. 
 
Hoskisson et al. (2000) noted the general absence of research on emerging 
economies in South America, Africa, and the Middle East. Furthermore, the growing 
body of research on strategies in South America (Aulakh et al., 2000) has not been 
matched by research on Africa and the Middle East. Within the Middle East region, 
Iran as an emerging country has approached qualifying for joining the World Trade 
Organisation through supporting Strategic Capability Development within Iranian 
firms. In particular the Iranian Government paid special attention to the auto industry 
after recognising its strategic value in developing the economy.  
 
The auto industry is the second most active industry in Iran accounting for 10% of 
Gross Domestic Product (GDP) and standing 14th worldwide. Specific government 
technology policies were focused on IKCO, with the aim of transforming IKCO 
from an assembling manufacturer to an innovative car maker. As a result, IKCO has 
been selected within this thesis as the case company for studying Strategic Capability 
Development.  
 
Further to the case company selection, the research setting of this study has 
employed multiple embedded cases within the case company. Following the 
“replication logic” (Yin, 1994), a series of product innovation projects were selected 
as embedded cases through which dynamics of knowledge integration has led to 
Strategic Capability Development. These product innovation projects represent 
“most likely” cases (Flyvbjerg, 2006) within the case company for replication of the 
combination of ambidexterity and dynamic capability perspectives to explain 
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Strategic Capability Development, based on the role of knowledge integration within 
the context of product innovation. 
 
1.3.4. Studying organisational capability development  
 
Based on the review and analysis of the literature, a research agenda was developed 
regarding the research objective of this study. To enhance understanding about the 
content and process of capability development and their integration, the phenomenon 
of research for this study is shaped as the interaction of reciprocity between 
knowledge integration and capability development with development of existing 
capabilities. To investigate such a phenomenon this thesis proposes to study the 
reciprocal relationship between capability development and knowledge integration at 
the project level, and study the factors influencing/influenced by developing existing 
capabilities at the organisational level. The findings from the two levels of analysis 
(project level and organisational level) can then be linked together. By discussing the 
role of the dynamics of knowledge integration in such a linkage, the content and 
process of capability development can be integrated (based on the role of knowledge 
integration in the context of product innovation) to provide a comprehensive 
explanation for Strategic Capability Development.  
 
Since such a phenomenon of research includes two levels of analysis, an embedded 
case design has been adopted to conduct this research. Accordingly, an embedded 
case study (as illustrated in Figure 1.1) was conducted in IKCO within the Iranian 
auto industry covering 18 years of time in this company (from 1994 to 2012). 
Furthermore, since strategic capability has matured over the course of four product 
innovation projects, these projects were selected as case projects.  
 
In accordance with the two levels of analysis in the phenomenon of research, 
required data were collected at the project and organisational levels. More 
specifically, data about the reciprocity between capability development and 
knowledge integration were collected at the project level based on the first round of 
interviews. Participants were asked about the roles of the reciprocity constructs 
which emerged from the conceptual framework of this thesis. Furthermore, data 
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about factors influencing/influenced by developing existing capabilities were 
collected at the organisational level based on the second round of interviews and 
secondary sources of information (see Figure 1.1).   
 
Findings from the project level and organisational level are analysed separately. The 
project-level findings are initially analysed based on within-construct and cross-
construct analysis to find out about the roles of the constructs under study and 
relationships among them at each level of the product architecture. Based on the 
results regarding the inter-relationships among different constructs at each level of 
the product architecture (from within-construct and cross-construct analysis), cross-
project analysis was undertaken and the relationships among the constructs across 
different levels of the product architecture were identified, forming “the generative 
mechanisms”. Eventually, the “generative mechanisms” derived from analysis of 
data collected at the project level (as the project-level findings) and findings from the 
organisational level are analysed in relation to each other. The role of the dynamics 
of knowledge integration in linkages between these findings at the two levels of 
analysis (and the content and process of Strategic Capability Development) are 
discussed against existing theories for developing a deeper understanding of the 
content and process of capability development. Based on the understanding gained, 
this study contributes to the content of capability development by proposing that 
content influences Strategic Capability Development through creation of 
architectural knowledge and capability and development of open innovation 
capacity. In addition, regarding the process of capability development, this research 
proposes that process influences Strategic Capability Development through 
emergence of modular capability architecture at different levels of the product 
architecture. 
 
Moreover, based on the theoretical discussions made about the role of the dynamics 
of knowledge integration in linkages between findings from the two levels of 
analysis, this study found that the “generative mechanisms” may link findings at 
different levels of analysis (project level and organisational level) and have a shared 
role in the content and process of capability development. Due to the double-sided 
role of knowledge integration (based on such a shared role for the generative 
mechanisms), the content and process of capability development are integrated (in 
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the context of product innovation). As a result, an integrated framework based on the 
mentioned propositions is developed to conceptualise Strategic Capability 
Development. The conceptualisation made by the integrated framework has 
 
      Research outputs                           Research process                      Research context 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: Research process and study design 
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theoretical and practical implications. In particular, an explanatory model for 
Strategic Capability Development (which is amenable for quantification) is 
developed based on the integration of propositions developed within this study. In 
addition, such conceptualisation contributes to the development of a practical 
framework for managing knowledge integration across the sequence of product 
innovation projects for the purpose of Strategic Capability Development.  
 
1.4. Scope of study 
 
The conceptual model of Strategic Capability Development through knowledge 
integration within the context of product innovation developed in this thesis is 
general in nature and is developed based on a detailed review of the literature. This 
model is analytically generalizable and it encompasses Strategic Capability 
Development through knowledge integration in various industries, countries, 
economies and regions. However, the scope of this study (in terms of applicability of 
the developed model for Strategic Capability Development through knowledge 
integration product innovation projects) comprises organisational capability 
development contexts within a specific industry, country, economy and region. 
 
The case study conducted in this thesis covers organisational capability development 
contexts in industries dealing within complex product systems. It also covers the 
context of emerging economies and countries which are looking for economic 
transformation from centrally-planned to market-based economies supporting 
innovativeness of their firms by controlling the institutional environment.  
 
1.5. Thesis Structure  
 
Chapter 1 
This introductory chapter highlights the need to understand the role of knowledge 
integration across different product innovation projects in Strategic Capability 
Development within the context of emerging economies. It presents the reader with 
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insights from the literature analysis, research questions, research context and study 
design of this thesis. By providing a background to the overall context of the study 
and research problem the motivations and rationale for the study are established in 
the form of research objectives. An outline of each of the remaining chapters 
follows. 
 
Chapter 2 
In this chapter the relevant literature is identified and reviewed. As a result of the 
literature review, strengths and weaknesses of the dynamic capability and 
ambidexterity perspectives in explaining the roles of knowledge integration and 
product innovation in Strategic Capability Development are discussed and 
summarised. Furthermore, the role of the dynamics of knowledge integration across 
different product innovation projects in Strategic Capability Development is 
identified. Then, to reflect current understanding about such a role, a conceptual 
framework is developed based on combining ambidexterity and dynamic capability 
perspectives. The conceptual framework developed from the literature indicates that 
Strategic Capability Development includes connecting the reciprocity between 
knowledge integration and capability development to development of existing 
capabilities. However, the existing literature gives little insight into how such 
linkage may be achieved. Accordingly, the phenomenon of investigation for this 
study was formed as the interaction of reciprocity between capability development 
and knowledge integration with development of existing capabilities, within the 
context of product innovation.  
 
Chapter 3  
Based on the phenomenon of research defined in the previous chapter, the current 
stage of theory development requires applying a micro-perspective for the purpose of 
extending existing theories to achieve an explanation for Strategic Capability 
Development. Hence, this study was positioned using a critical realistic stance, and 
the case study method was justified for achieving such theory elaboration. 
Accordingly, based on an embedded case study design, the research setting for 
conducting this study was selected and specific steps, phases and procedures for 
implementing this design are identified. In this regard, for the purpose of 
investigating the phenomenon of research in the case company, the reciprocity 
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between capability development and knowledge integration is studied at the project 
level (based on the first round of interviews), whereas factors influencing/influenced 
by development of existing capabilities are studied at the organisational level (based 
on the second round of interviews together with secondary sources). This chapter 
also explains the measures taken to improve the validity and reliability of the 
research. 
   
Chapter 4 
Based on the research design and method adopted for this thesis, project-level and 
organisational-level data were collected and analysed separately. The results from 
analysis of the project-level data (about the constructs involved with reciprocity 
between capability development and knowledge integration) are presented as 
project-level findings. The results from analysis of the organisational-level data 
(about factors influencing/influenced by development of existing capabilities) with 
the aim of investigating the roles of the constructs emerging from the conceptual 
framework are presented as organisational-level findings.  
 
Chapter 5 
The project-level findings and organisational-level findings are analysed in different 
ways. While analysis of findings about the reciprocity between knowledge 
integration and capability development (project-level findings) resulted in the 
emergence of the “generative mechanisms”, analysis of organisational-level findings 
revealed the factors influencing/influenced by development of existing capabilities. 
By discussing the role of the dynamics of knowledge integration in linkages between 
project-level findings with organisational-level findings (and in the content and 
process of Strategic Capability Development), a deeper understanding of the content 
and process of capability development is achieved. These contributions point to the 
double-sided role of knowledge integration (based on the shared role of the 
generative mechanisms) in integration of the content and process of capability 
development. Based on such a double-sided role of knowledge integration (in the 
context of product innovation) Strategic Capability Development is conceptualised. 
 
 
  
20 
 
Chapter 6 
In the final chapter, based on the sensemaking from the conceptualisation made 
regarding the role of knowledge integration (across a sequence of product 
innovation) in Strategic Capability Development, an explanatory model for Strategic 
Capability Development is built reflecting the contribution of this study to 
knowledge. The theoretical and practical implications of the findings of this study 
(underlying such contribution) are then identified. Three influences to which this 
study contributes are highlighted. Accordingly, the theoretical and practical 
implications of the Strategic Capability Development model (derived from this 
study) in relation to capability development literature are explained based on these 
influences. Related to these issues, the limitations and opportunities for future 
research are also discussed.  
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This chapter investigates the existing literature and current stage of theory 
development in relation to this thesis’ research problem. For this purpose, the 
relevant areas of literature for the integration of content and process of capability 
development based on knowledge integration in the product innovation context are 
justified and identified. The identified areas of literature are then reviewed and 
critically analysed, and the key Research Question (RQ) of this study is developed 
for investigating the roles of knowledge integration in the integration of content and 
process of capability development, within the context of product innovation. Finally, 
a conceptual framework is developed for integrating the content and process of 
capability development (based on a combination of ambidexterity and dynamic 
capability perspectives) and, accordingly, the S-RQs of this study are formulated for 
investigation of the key RQ.  
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2.1. Research Background   
 
The resource-based view (Barny, 1991) argues that organisational resources which 
are valuable, rare, inimitable and non-substitutable are sources of competitive 
advantage. It has been argued by Barney et al. (2001) that the major sources of 
competitive advantage are not the distinctive resources themselves, but the 
organisational capability upon which the distinctive resources are made. Hence, 
when a firm’s competitive advantage is eroded as a result of rivals’ resource 
developments the firm will have to develop organisational capabilities in order to 
develop their resources and competitive advantage. 
 
However, literature on organisational capability development has approached 
organisational capability development by emphasising either its content or process. 
Such a separation created two different views within the literature: a competence-
based view (Sanchez & Heen, 2004), which emphasises the content of capability 
development, including the entrepreneurial aspect of organisational capability 
development based on examining the impacts of external opportunities on capability 
development; and a capability-based view (Dosi et al., 2000), which address the 
process of capability development, focusing on the strategic aspects of organisational 
capability development by studying the impacts of past organisational capabilities 
(and path dependency) on capability development. 
 
The difference between these two views in approaching renewal of competitive 
advantage is rooted in the perspective through which each of these approaches 
follows strategic fit15. When a firm’s competitive advantage fades and the firm’s 
resources no longer fit environmental requirements, strategic fit theory explains how 
a firm can achieve performance through establishing a fit between their resources 
and environment. This is why the concept of fit is based on differentiating strategic 
management (Summer, et al., 1990) from the other fields like finance, managerial 
                                                            
15 To provide a theoretical foundation for integrating content and process of capability development, 
strategic fit theory was found quite relevant and strong (considering the comprehensiveness and 
strength of this theory for explanation of firm-environment interfaces). As strategic fit theory is able 
to integrate internal and external fit, it can be adopted to explain integration of content and process in 
the context of capability development (fitting organisational capabilities with environmental 
requirements). 
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controls, human resources, marketing and organisational behaviour. Strategic fit 
basically argues that performance can be enhanced through a match between strategy 
and its context (Aldrich, 1979; Hoffer, 1975).  
 
On the other hand, Venkatraman and Camillus (1984: 513) pointed out that “The 
field of business policy is rooted in the concept of ‘matching’ or ‘aligning’ 
organizational resources with environmental opportunities and threats (Andrews, 
1971; Chandler, 1962)”. In fact, they argued that fitting organisational resources with 
environment forms organisational strategy. In this regard, strategic fit refers to how 
firms align their resources and capabilities with the opportunities and threats the 
environment presents. 
 
However, strategic fit has been pursued within the literature based on two 
perspectives: external-oriented and internal-oriented. Accordingly, organisational 
capability development literature has also studied fitting organisational resources and 
capabilities with environmental requirements based on external and internal views. 
By separately applying these two perspectives, as mentioned above, the literature on 
organisational capability development is fragmented, based on an emphasis on either 
the content or process of capability development, and as illustrated in Figure 2.1, the 
research in this field is divided into two streams based on either a competence-based 
view or capability-based view. 
 
Studies on content of capability development (based on a competence-based view) 
have focused on external strategic fit based on the SWOT (strengths, weaknesses, 
opportunities and threats) analysis which is the basis for efficiency in strategy 
formulation (Andrews, 1980; Schondel & Hoffer, 1979). On the other hand, studies 
on the process of capability development (based on a capability-based view) 
examine internal strategic fit based on internal alignment. This view of strategic fit 
addresses how firms can effectively implement a selected strategy in specific 
environments (Chandler, 1962; Galbraith & Nathanson, 1979; Schwartz & Davis, 
1981).  
 
Although the phenomenon of strategic fit has been studied extensively, the 
conceptualisation, operationalisation, and schemes used to test the concept have been 
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inconsistent (Venkatraman, 1989). The conceptualisation of strategic fit can be 
characterised by two major orientations: descriptive and normative (Venkatraman, 
1990). The descriptive orientation specifies the relationship among a set of 
theoretically related variables without linkage to performance. The focus of this 
school is to discover patterns that exist among important constructs that help 
organisations survive. In contrast, the normative orientation explicitly incorporates a 
linkage between fit and performance. This perspective is emphasised in Etzioni's 
(1961) proposition that congruent organisational types are more effective than 
incongruent ones (Venkatraman, 1990). A normative model must account for 
empirically validated individual fits and theoretically aggregate the integrated or 
total fit (Govindarajan, 1988; Venkatraman & Prescott, 1990). 
 
Venkatraman and Camillus (1984) argued that while studies on external fit point to 
strategy formulation, the studies on internal fit discuss strategy implementation. 
They argued that multidimensional views based on both strategy formulation and 
implementation have integrated the internal and external fit and represent the 
‘integrative’ domain of fit. Within different theoretical perspectives that have been 
applied for analysis of organisational resource and capability development, the 
ambidexterity perspective examines the role of external factors with regards to 
organisational capability development. Indeed, the ambidexterity perspective, with 
its orientation toward external fit, explains content of capability development and is 
applied within a competence-based view. On the other hand, the dynamic capability 
perspective has been used to analyse the impacts of internal factors on fitting 
organisational resources and capability with environmental requirements. In other 
words, the dynamic capability perspective, with its orientation toward internal fit, 
explains the process of capability development and is applied within a capability-
based view. Hence, as Figure 2.1 indicates, by combining ambidexterity and dynamic 
capability perspectives, the content and process of capability development can be 
integrated, encompassing development of a normative and integrative model of 
strategic fit which is called the ‘Strategic Capability Development’ model within this 
thesis. 
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Figure 2.1: Four areas of relevant literature to Strategic Capability Development 
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Since a one-dimensional view (emphasis on either the content or process of 
capability development) emphasises either an external or internal fit there are two 
major criticisms with them, which more holistic approaches (Jauch & Osborn, 1981) 
with multidimensional views do not have. The first criticism relates to partial (as 
opposed to full) explanations that one-dimensional studies of strategic fit provide. To 
resolve this issue, two perspectives of strategic fit can be integrated based on 
principals of a contingency framework which are applied in both fields of strategy 
(Miles, Snow, & Meyer, 1978) as well as organisational theory (Fry & Smith, 1987; 
Venkatraman & Prescott, 1990). In organisational theory, contingency theory 
(Thompson, 1967; Lawrence & Lorsch, 1967; Donaldson, 1995) emphasises 
environment–structure relationships. Scholars of strategic management have broken 
down this direct relation between environment and structure into a fit between 
environment and strategy (Anderson & Zeithaml, 1984; Hoffer, 1975; Jauch, 
Osborn, & Glueck, 1980) and alignment between strategy and structure (Chandler, 
1962; Vorhies & Morgan, 2003).  
 
While studies on the content of capability development (emphasising external 
factors) point to the role of industry (Porter, 1985) on organisational performance, 
the research on the process of capability development (studying impacts of internal 
variables) argues that “some organizational alignments do produce supernormal 
profits, independent of the profits produced by traditional industry and strategy 
variable”' (Powell, 1992: 119; Hansen & Wernerfelt, 1989). The integrated or total 
organisational fit models are, in fact, normative models of strategic fit.  
  
Integration of environment–strategy and strategy–structure fits leads to developing 
strategic configurations which are achieved through expansion of contingency 
frameworks from the bivariate level into the multivariate level (Dess, Lumpkin, & 
Covin, 1997). In fact, integrating strategy formulation and implementation within a 
strategic fit model include integrating a set of corresponding organisational variables 
associated with each strategy.  
 
The second criticism of a one-dimensional strategic fit (with an emphasis on either 
the content or process of capability development) is due to the static view of this 
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perspective. To remedy this issue a dynamic view of strategic fit can be adapted 
based on incorporating both organisational resources and environment in managing 
the dynamics of fit (Zajac, Kraatz & Bresser, 2000). In fact, based on different 
environmental situations, performance is achieved if an appropriate approach for 
strategic fit is taken (Venkatraman & Prescott, 1990). Based on the dynamic view of 
strategic fit we have to predict in what direction and how firms should adapt their 
organisational capability development. Indeed, firms may know the performance 
implications of different types of organisational capability development approaches. 
Hence, organisational capability can be developed by managing organisational 
capability development based on applying multiple approaches for fit along multiple 
periods of time. Overall, to overcome the problems mentioned above, an 
ambidexterity perspective (with emphasis on external fit) needs to be integrated with 
a dynamic capability perspective (with emphasis on internal fit). 
 
The literature on organisational capability development points to the influence of the 
product innovation context on integration of resource and capability development 
with environmental requirements in such a way that the first abovementioned 
problem can be solved. In fact, product innovation is informed by environmental 
requirements. Based on the environment’s explorative or exploitative requirements 
product innovation can be explorative or exploitative. Hence, organisational 
capability development through product innovation can be aligned with 
environmental requirements. 
 
Moreover, literature highlights the role of knowledge integration in integration of 
external and internal approaches in such a way that the second issue with one-
dimensional strategic fit may be resolved. Indeed, dynamics of knowledge 
integration can be managed in a way that a final organisational capability can be 
developed as a result of multiple periods of organisational capability development.  
 
Accordingly this thesis is aimed at investigating the roles of knowledge integration 
in fitting organisational capabilities with environmental requirements in the context 
of product innovation. Therefore, this literature review highlights how knowledge 
integration in the context of product innovation can combine ambidexterity and 
dynamic capability perspectives for the purpose of integrating the content and 
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process of capability development. Hence, as Figure 2.1 shows, ambidexterity, 
dynamic capability, knowledge integration and product innovation literature will be 
reviewed, with the goal of finding the contributions of each literature along with 
gaps within each of these areas of literature with regards to understanding an 
integrated view of capability development. The findings will then be analysed 
against the roles of knowledge integration in fitting organisational capabilities with 
environmental requirements in the context of product innovation. Finally, the roles 
identified for knowledge integration and the influences found regarding the product 
innovation context are conceptualised based on combining the ambidexterity and 
dynamic capability perspectives. 
 
2.2. Literature review 
 
This section reviews four areas of literature which are relevant to Strategic 
Capability Development (through the integration of content and process of capability 
development) based on knowledge integration within a product innovation context. 
These areas of literature include dynamic capability, ambidexterity, knowledge 
integration and product innovation. The gaps within the literature are then identified 
and findings from the literature review summarised. 
 
2.2.1. Dynamic capability 
 
After discussions of industry structure and positioning as the determinants of 
competitive advantage, and based on external sources of advantage (Porter, 1980), 
the resource-based view (Barney, 1991) emerged as a complementary view, with an 
emphasis on the internal sources of advantage. The resource-based view is an 
influential theory for understanding how competitive advantage within firms is 
achieved and might be sustained over time. Based on this view firms are 
conceptualised as bundles of resources (Sirmon, Hitt & Ireland, 2007). 
Heterogeneity in the distribution of these resources among firms is the source of 
competitive advantage for each firm (Jacobides & Winter, 2005). Hence, firms which 
have resources that are valuable, rare, inimitable and non-substitutable (VIRN 
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attributes) can achieve sustainable advantage (Barney, Wright & Ketchen, 2001). 
However, a firm’s competitive advantage is continuously eroded by competitors and 
the distribution of resources within an industry that is changing (Jacobides & Winter, 
2005). Hence, sustaining competitive advantage over time is a different problem than 
gaining it.  
 
Some scholars believe that knowledge is a company’s most strategically significant 
resource and heterogeneous knowledge bases among firms are the main determinants 
of sustained competitive advantage and superior performance (Grant, 1996c; 
Spender, 1996; Zack, 2002). From a knowledge-based view firms develop their 
knowledge base in order to update their competitive advantage with the changing 
requirements of the environment. Hence, the knowledge-based view, within a 
resource-based view, started to give additional insights into the dynamics of 
competitive advantage.  
 
Conversely, according to the capability-based view (Dosi et al., 2000) the resources 
and capabilities which are sources of competitive advantage are path dependent. In 
this view the distinctive capability is a result of the development of an organisation’s 
past capabilities. Dosi, Nelson and Winter (2000) argued that a firm adopts their path 
dependent capability to the competition requirements. Based on the capability-based 
view, dynamic capability is the ability of the firm to adapt to environmental changes 
based on a combination and recombination of the firm’s existing and new 
capabilities. In other words, firms build and leverage their capabilities based on a 
capability life cycle (Helfat & Peteraf, 2003).  
 
Winter (2003: 991) defined an organisational capability as “a high level routine (or 
collection of routines) that, together with its implementing input flows, confers upon 
an organisation’s management a set of decision options for producing significant 
outputs of a particular type”. Winter (2003) refers to organisational routine which is 
defined by Zollo and Winter (2002:340) as “stable patterns of behaviour that 
characterize organisational reactions to variegated, internal or external stimuli”. Due 
to imperfect information and bounded rationality (March, Simon & Guetzkow, 
1958), organisations do not optimise their solution but ‘satisfice’ it. Hence, their 
solution develops toward a better fit as the environment changes over time 
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(Levinthal, 1997). Zahra et al. (2006) argued that operational routines (constituting 
operational capabilities) are patterns of problem solving which develop with 
environmental change.  
 
Based on this line of argument, Zollo and Winter (2002) also defined capability 
development as development of organisational routines through cyclical 
development of organisational knowledge. They argued that capabilities are 
developed based on a cycle of variation–selection–replication–retention within the 
organisational knowledge base. This model is based on the knowledge creation 
model of Nonaka (1994), which includes externalisation–socialisation–combination–
internalisation of knowledge. These models are adapted, by way of analogy (not 
literally), from the original evolutionary model in biology which includes variation–
selection–retention.  
  
On the other hand, Dosi et al. (2000) argued that capability development occurs 
through complex processes of coordination of tasks. However, they argued that this 
development can be in the form of ‘exercise’, through tacit, subconscious, automatic 
processes, or in the form of ‘capability building’, through conscious, intentional and 
deliberate processes. They maintained that the learning processes underlying each of 
these processes are quite different to each other. Zollo and Winter (2002) contend 
that deliberate learning is through knowledge articulation and knowledge 
codification, while routine development is through experience accumulation.  
 
However, within the dynamic capability literature it has been argued that core 
competencies16 should be dynamic (Lei, Hitt & Bettis, 1996), otherwise they can 
turn into core rigidities (Leonard-Barton, 1992)—especially if not updated in 
accordance with environmental changes. The literature indicates that the changes and 
developments in organisational core competencies can be conceptualised as 
capability development at different levels within organisations. For example, some 
scholars argued that capability development is in the form of exploration (Rosenkopf 
& Nerkar, 2001) while others proposed that capability development is in the form of 
                                                            
16 Core competency is a specific factor that a business sees as central to the way the company or its 
employees work (Prahalad & Gary Hamel, 1990). 
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exploitation (Danneels, 2007).  Gupta et al. (2006) argued that capability 
development can take both forms of exploration and exploitation. Furthermore, they 
argued that the type of capability development based on exploration will be different 
from the type of capability development based on exploitation. In line with Gupta et 
al. (2006), this study is based on the assumption that exploitative capability 
development is different from exploitative capability development.  
 
Aligned with this argument, Grant (1996) suggested a definition for organisational 
capabilities that is the basis for conceptualising capabilities at two levels. He defines 
organisational capabilities as “a firm's ability to perform repeatedly a productive task 
which relates either directly or indirectly to a firm's capacity for creating value 
through effecting the transformation of inputs into outputs”17 (Grant 1996: 377). He 
then argued that value creation is based on the integration of a variety of component 
knowledge at the architectural level. Similar to this argument, Henderson and 
Cockburn (1994: 66) differentiated between organisational capability at the 
component and architectural levels, defining architectural capability as “the ability to 
access new knowledge from outside the boundaries of the organisation and the 
ability to integrate knowledge flexibly across disciplinary and therapeutic class 
boundaries within the organisation”. Puranam and Jacobides (2006) used the term 
‘system knowledge’ and argued that it depends on knowing the underlying patterns 
of interdependencies between tasks. In this regard, Ethiraj and Levinthal (2004) 
argued that firms adapt based on dynamic understanding of the truth underlying the 
structure. Hobday et al. (2005) called this ‘system integration capability’. In this 
sense, ‘architectural competence’ is the knowledge of configurations.  
 
Architectural capability is discussed more broadly by Kogut and Zander (1992) as 
combinative capabilities. They argued about path dependency of combinative 
capabilities and defined it as a company’s ability to recombine current capabilities. 
Deboer et al. (1999) identified three types of combinative capabilities: system 
capabilities, coordination capabilities and socialisation capabilities. Systems 
capabilities enable the creation of new architectural knowledge through formal 
systems such as codes, plans and procedures. Coordination capabilities enable the 
                                                            
17 This definition of organisational capability within this thesis is considered as referring to 
“operational capability”. 
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creation of new architectural knowledge through managerial instruments such as 
training, liaison devices and participation. Finally, socialisation capabilities enable 
the creation of new architectural knowledge through cultural institutions such as 
values and norms. 
 
Based on path dependency, Teece et al. (1997) extended the argument of 
combinative capabilities and included external capabilities as additional sources of 
capability development, defining dynamic capabilities as “the firm’s ability to 
integrate, build and reconfigure internal and external competences to address rapidly 
changing environment”.  In fact, dynamic capability processes determine how 
organisations develop their capabilities based on integration of internal and external 
capabilities in order to respond to opportunities created by environmental change. 
 
Based on this definition, the term ‘building’ refers to building capabilities, while the 
term ‘reconfiguration’ refers to leveraging capabilities. However, ‘integration’ refers 
to capability development which can arise from existing or new competencies 
(external or internal). In sum, dynamic capability is basically a process of capability 
creation (Hubbard, Rice, & Beamish, 2008). This capability creation can happen via 
two different mechanisms: explorative capability development or exploitative 
capability development.  
 
Zahra et al. (2006) explained the conditions when each process is used as dynamic 
capability. They defined dynamic capabilities as “the abilities to reconfigure a firm’s 
resources and routines in the manner envisioned and deemed appropriate by its 
principal decision-maker(s)” (Zahra et al., 2006: 918). They argued that selection of 
each process is based on entrepreneurial behaviour which can be either opportunity 
creation or opportunity discovery.  The discussions about opportunity creation and 
discovery (Davidsson, 2004; Zahra, 2008) address a company’s strategic intent in 
undertaking entrepreneurial actions.  
 
Overall, the dynamic capability literature is based more on descriptive models. These 
models describe the process of developing organisational capabilities into new 
capabilities which are strategic assets of organisations. The descriptive models 
include processes through which organisational capabilities are developed. The most 
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famous descriptive model was developed by Zollo and Winter (2002). Within their 
model they argued that firms’ dynamic capability processes develop their past 
routines through manipulation of explorative and exploitative learning mechanisms.  
 
The emphasis of current dynamic capability literature on descriptive models is due to 
the roots of dynamic capability theory in the capability-based view. As discussed, the 
capability-based view emphasises path dependency in organisational capability 
development.  Teece (2007), as founder of the dynamic capability view, explicated 
dynamic capability as constituting three elements of ability: for sensing 
opportunities, for seizing those opportunities and for reconfiguring organisational 
assets in accordance with internalised opportunities. This unpacking of dynamic 
capability reveals the path dependency underlying dynamic capability.  
 
Accordingly, the contribution of dynamic capability theory to the field of 
organisational capability development comes to two major points. Firstly, based on 
Teece (2007), explorative and exploitative capability development contributes to the 
development of past organisational capabilities into new organisational capabilities. 
Secondly, based on Zollo and Winter (2002), each round of explorative capability 
development is followed by exploitative capability development. However, the 
existing frameworks for dynamic capability reveal different mechanisms for such 
operations, rather than explaining which mechanisms are effective and which of 
them are not. Hence, as mentioned, the current models of dynamic capability are 
limited to describing such mechanisms rather than being predictive and normative, 
letting us know when and why different mechanisms should be applied within 
organisational capability development.    
 
However, dynamic capability—which in itself is an ability of changing operational 
capability—will change as a result of the changes in operational capabilities. While 
the descriptive models of dynamic capability illustrate the process of operational 
capability change, the predictive and normative models can conceptualise the 
influence of organisational factors on dynamic capability development. The 
predictive and normative models of dynamic capabilities (such as those based on the 
contingency framework) are under-studied within the dynamic capability literature. 
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In addition there has been less attention given to the exploration of the influential 
organisational variables involved in capability development and the relationships 
among them. These types of models will have more predictive and normative power. 
In this regard, Zajac, Kraatz and Bresser (2000) argued that strategic fit is a core 
concept of normative models of strategy formulation which have great performance 
implications. In line with this argument it can be expected that developing a 
normative view of strategic fit can be helpful in developing a normative model for 
dynamic capability. 
 
2.2.2. Ambidexterity 
 
Ambidexterity literature is based on balancing exploration and exploitation within 
organisational adaptation (Gupta, Smith & Shalley, 2006; Raisch, Birkinshaw, 
Probst & Tushman, 2009a; Tushman & O'reilly, 1996). The  idea of exploration and 
exploitation is  also related to the concept of bounded rationality within 
organisations (Simon, 1981). Based on this idea, a global optimum might exist 
outside of the area of managers’ understanding. Levinthal (1997) conceptualised a 
business landscape as a rugged landscape with many local picks [referring to the 
highest level of performance achievable based on the designs close to specific 
strategic approaches) and one global pick [representing the absolute  highest possible 
level of performance achievable based on the designs whether close or far from 
current firms strategic approach]. Organisations approach the global pick through 
achieving local picks. The optimum path toward the global pick is based on 
balancing the local and instant search (for optimum design and highest level of 
performance) which is the balance between exploration and exploitation (Levinthal, 
1997).  
 
However, these two mechanisms of exploration and exploitation are pursued under 
different titles. The relationships between these two learning mechanisms is better 
understood based on concepts of single- and double-loop learning (Argyris, 1976). 
Single-loop learning corrects the current actions through the feedback from the 
experiences of past actions. However, double-loop learning changes the criteria for 
evaluation of the actions taken. While single-loop learning refers to changing the 
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activities based on the evaluation of feedback, double-loop learning refers to 
changing the evaluation framework and the lens through which the actions and 
outcomes are assessed. In operations management Ghemawat and Ricart Costa 
(1993) argued that this debate between the two dimensions is in fact a debate 
between the two sides of efficiency: static and dynamic efficiency. 
  
March (1990) argued that balancing exploration and exploitation is a primary factor 
for the survival of the firm. Exploitation is based on utilising existing knowledge and 
exploration is based on finding new knowledge. Some firms treat balancing 
exploration and exploitation in a punctuated equilibrium view through temporarily 
exploration before a later period of exploitation (Siggelkow & Levinthal, 2003). 
However, ambidexterity literature considers the balance between exploration and 
exploitation to be simultaneous or sequential. 
 
On the other hand, Gupta et al. (2006) argued that there are two possible assumptions 
for balancing exploration and exploitation. One assumption is ‘continuity’ which 
refers to the situation where exploration and exploitation are balanced independent 
of each other. In this situation, firms can employ high levels of both exploration and 
exploitation simultaneously. However, orthogonality balancing considers exploration 
and exploitation as two ends of a continuum where increasing one means decreasing 
the other. In fact, the balance between exploration and exploitation can be achieved 
either simultaneously or sequentially. In line with this argument, He and Wong 
(2004) applied the concept of strategic fit (Venkatraman, 1989) to the context of 
ambidexterity. They explained ambidexterity based on “fit as match” and “fit as 
moderator” (He & Wong, 2004: 484). Fit as matching refers to internal alignment 
and fit as moderation refers to environmental adaptation. Cao, Gedajlovic and Zhang 
(2009) stated that keeping the relative magnitude of exploration and exploitation 
balanced is called balanced dimension of ambidexterity. They also stressed that 
keeping the absolute magnitude of exploration and exploitation balanced is called 
combined dimension of ambidexterity. They argued that using each path for 
balancing exploration and exploitation is based on environmental contingents.  
 
In fact, achieving balance across both dimensions is based on another type of balance 
which is between environmental and organisational processes. Gibson and 
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Birkinshaw (2004) referred to this latter balance as a balance between ‘adaptation’ 
and ‘alignment’ and argued that ambidexterity is achieved through establishing this 
type of balance. This idea becomes clearer based on the differences between the 
terms ‘ambidexterity’ and ‘achieving ambidexterity’ which are treated differently 
within the ambidexterity literature. Ambidexterity refers to an intention toward a 
balance between exploration and exploitation as discussed above. Most of the 
models developed based on this idea have considered the factors in an environmental 
and organisational context or inter-firm relationships that moderate the relationships 
between ambidexterity and performance (Raisch & Birkinshaw, 2008a; Simsek, 
2009). However, there has been less attention paid to how these factors lead 
ambidexterity toward performance. This point is referred to in the literature as 
‘achieving ambidexterity’, discussing that the integration mechanisms mediate the 
relationship between ambidexterity and performance (Andriopoulos & Lewis, 2009; 
Jansen et al., 2009).  
 
This idea matches the contingency framework where effectiveness is based on 
balancing differentiation and integration (Lawrence & Lorsch, 1967). In fact, the 
contingency framework contributes to combine the idea of balance between 
‘adaptation’ and ‘alignment’ (Gibson & Birkinshaw, 2004) with another type of 
balance which is between ‘fit as moderator’ and ‘fit as match’ as mentioned above 
(He & Wong, 2004). Different modes of ambidexterity (called combined and 
simultaneous dimensions) which refer to ‘fit as match’ or ‘fit as moderator’ are used 
based on their strategic fit to the environment. On the other hand, the processes 
associated with each ambidexterity mode for actually implementing and achieving it 
(balancing exploration and exploitation) should also fit and be aligned with that 
mode of ambidexterity. While balancing exploration and exploitation is based on the 
formulation of innovation strategy, achieving ambidexterity is based on 
implementation of that innovation strategy through appropriate processes. Hence, the 
complete process can be conceptualised as formulation of innovation strategy 
followed by its implementation.  
 
The contingency framework has been extensively examined based on different 
aspects of organisation design such as structure (Morton & Hu, 2008), organisational 
configurations, information processing view (Daft & Lengel, 1986), organising for 
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innovation (Damanpour, 1991), knowledge management (Becerra-Fernandez & 
Sabherwal, 2001), and new product development (Souder, Sherman & Davies 
Cooper, 1998). However, the application of this framework in ambidexterity is 
under-studied. Raisch et al. (2009) argued that the contingency framework is one of 
the four ‘central tensions’ upon which further progress in research on ambidexterity 
can be achieved.   
 
So far ambidexterity literature has emphasised either differentiation or integration. 
Differentiation has been referred to as “subdivision of tasks into distinct 
organisational units that tend to develop appropriate contexts for exploitation and 
exploration” (Jansen et al., 2009: 3). The differentiated units following exploration 
are mostly decentralised and more flexible than the units following exploitation 
(Benner & Tushman, 2003; Christensen, 1998; Tushman & O’Reilly, 1996). This 
characteristic in organisations enables firms to serve both main stream and emerging 
opportunities (Gilbert, 2005). Integration has been referred to as “the behavioural 
mechanisms that enable organizations to address exploitation and exploration 
activities within the same unit” (Jansen et al., 2009: 4). In line with this Gibson and 
Birkinshaw (2004) argued that business unit context can be designed in order to 
empower employees to follow both exploration and exploitation. Further, Lubatkin 
and colleagues (2006) argued that integration of top management teams enhances 
pursuing distinct demands necessary for ambidexterity. 
 
These studies have been criticised for their one-sided emphasis. For example, some 
scholars criticised the studies pursuing differentiation and argued that exploration 
and exploitation need to be recombined in order to create value (Eisenhardt & Martin 
2000; O’Reilly & Tushmann 2008; Teece, 2007). Based on this view, differentiation 
is a necessary but not sufficient condition for achieving ambidexterity and 
integration is the complementary part which is needed (Gilbert, 2006). In other 
words, within the ambidexterity literature there has been some attention directed 
toward understanding which structure is better suited for exploration or exploitation 
(Brown & Eisenhardt, 1998; Nickerson & Zenger, 2002; Siggelkow & Levinthal, 
2003). However, there has been less attention paid to how the balance is actually 
achieved through integration. 
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Moreover, ambidexterity has been examined in many contexts, such as strategy 
(Burgelman, 2002b), organisational structure (Tushman & O'Reilly, 1996), and 
contextual behaviour (Gibson & Birkinshaw, 2004). However, it has been the subject 
of less study in the context of capability development. The importance of explorative 
and exploitative modes of organisational capability development have been 
emphasised within the literature (Floyd & Lane, 2000). However, ambidexterity is 
still under-studied in the context of capability development. Teece (2007), for 
example, argued that dynamic capabilities as the key for sustainability of competitive 
advantage comprises sensing, seizing and reconfiguring capabilities. Tushman et al. 
(2007) also argued that capability development can be explorative through 
developing sensing capabilities and exploitative through developing seizing and 
reconfiguration capabilities. In fact, capability development can be explorative or 
exploitative at any point in time. Hence, ambidexterity in capability development 
refers to balancing explorative capability development and exploitative capability 
development. Although the relationship between ambidexterity and capability 
development has been noticed within the literature (Jansen et al., 2009; O'Reilly & 
Tushman, 2008), it has not yet been explored as to how ambidexterity affects 
capability development.  
 
In this regard, Zollo and Winter (2002) argued that firms balance explorative and 
exploitative organisational capability development in response to external stimuli. 
Indeed, firms develop organisational capabilities based on exploration and 
exploitation of an external opportunity.   Furthermore, as mentioned earlier, different 
types of balancing exploration and exploitation correspond with different modes of 
strategic fit, referred to as ‘fit as match’ and ‘fit as moderator’ (He & Wong, 2004). 
Gibson and Birkinshaw (2004) added that the actual balancing of exploration and 
exploitation is achieved when fit between ‘adaptation’ and ‘alignment’ is achieved. 
Indeed, they argue that true ambidexterity is based on a comprehensive fit along 
different dimensions of fit including both ‘fit as match’ and ‘fit as moderator’. In 
fact, similar to what Zollo and Winter (2002) argued, ambidexterity comes down to 
matching with an external opportunity through ‘fit as moderator’ and then balancing 
and aligning the organisation through ‘fit as match’. 
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This analysis of the ambidexterity perspective in the context of capability 
development explicitly reveals the entrepreneurial nature of the ambidexterity 
perspective in this regard. Hence, the competence-based view in organisational 
capability development literature is based on an ambidexterity perspective. 
Sequential balancing of exploration and exploitation within organisational capability 
development shows that organisational capability development is a dynamic 
phenomenon based on explorative or exploitative approaches. On the other hand, 
simultaneous balancing of exploration and exploitation when applied to the context 
of organisational capability development indicates that while firms are involved in 
explorative and exploitative organisational capability development the whole 
organisational processes should be balanced and aligned.  
 
Through entrepreneurial effects (rather than strategic effects), applying an 
ambidexterity perspective to organisational capability development reveals the 
impacts of environmental requirements. Accordingly, the existing frameworks offer 
an effective strategy for the exploration or exploitation of organisational capabilities. 
Such models tend to be more predictive, lacking information about the mechanism 
through which the environmental requirements can be met through organisational 
capability development. Moreover, they are silent on the outcome of employing such 
mechanisms within each exploration or exploitation round of organisational 
capability development and across multiple rounds.  
 
Since the contingency framework matches environmental requirements with 
organisational design it can be used as a framework to overcome this limitation by 
describing the relevant mechanisms for organisational capability development. In 
fact, the contingency framework is a starting point for enhancing the descriptive 
power of such predictive models by associating the relevant mechanisms to different 
sources of competitive advantage. Conversely, it was discussed (in the section 
reviewing dynamic capability literature) that the contingency framework may also 
add predictive and normative power to the dynamic capability perspective. 
Accordingly, by combining the ambidexterity and dynamic capability perspectives a 
normative view of strategic fit for capability development may be developed, which 
can integrate the content and process of capability development. In this regard, it has 
been discussed that product innovation projects can contribute to both explorative 
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and exploitative capability development (Danneels, 2002). Moreover, it has also 
been discussed that capability development occurs through knowledge integration 
(Zollo & Winter, 2002). Therefore, a normative view of strategic fit for capability 
development can be developed based on the roles of knowledge integration and 
product innovation in capability development.  
 
2.2.3. Knowledge integration 
 
Knowledge integration in firms has received considerable attention in recent research 
(Grandori, 2001; Grant, 1996; Hansen et al., 1999; Kogut and Zander, 1992; Zollo 
and Winter, 2002). Grant (1996: 37) defined knowledge integration as “integration 
of specialised knowledge to perform a discrete productive task”. He argued that 
transferring knowledge is not an efficient way to achieve knowledge integration.  
 
Grant (1996) suggested two main mechanisms for knowledge integration: integration 
by direction and integration by organisational routines. He defines integration by 
direction as the principal means by which knowledge can be communicated at low 
cost between “specialists and the large number of other persons who either are non-
specialists or who are specialists in other fields” (Grant, 1996: 379). Direction 
involves codifying tacit knowledge into explicit rules and instructions. However, 
converting tacit knowledge into explicit knowledge in the form of rules, directives, 
formulae, expert systems and the like inevitably involves substantial knowledge loss. 
An organisational routine provides a mechanism for coordination based on 
sequential patterns of stimuli and responses which are not dependent upon the need 
for communication of knowledge in explicit form. Each of these knowledge 
integration mechanisms is based on different learning mechanisms (Zollo & Winter 
2002). Zollo and Winter (2002) argued that there is a range of learning mechanisms 
between these two knowledge integration mechanisms, including experience 
accumulation, knowledge articulation and knowledge codification. These learning 
mechanisms differ in their level of cognitive effort from automatic processes to more 
deliberate processes. 
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More precisely, experience accumulation is based on automatic patterns of collective 
behaviour which are required in dealing with knowledge integration when the 
environment is not hostile (Gittell, 2002; Zollo & Winter, 2002). Such organisational 
routines are capable of accommodating complexities associated with tasks (Becker, 
2004; Grant, 1996). These complexities, embedded with tasks learnt through 
experience accumulation, create tacit knowledge about what is to be learnt 
(Grandori, 2001). When tacit knowledge is generated with regards to accomplishing 
a task then the tasks tend to be differentiated and become specialised (Nelson & 
Winter, 1982; Prencipe &Tell, 2001).  
 
On the other hand, knowledge articulation works in the other way to accumulate 
experience. While experience accumulation is aimed at converting explicit 
knowledge to tacit knowledge, knowledge articulation emphasises externalisation of 
implicit knowledge (Nonaka & Takeuchi, 1995). Learning through knowledge 
articulation is achieved through discussions within group problem-solving activities.  
 
Moreover, the third learning mechanism, which is called knowledge codification, 
requires the highest level of cognitive effort compared to the abovementioned 
learning mechanisms. Knowledge codification is defined as “an effort to understand 
the causal links between the decisions to be made and the performance outcomes to 
be expected” (Zollo & Winter, 2002: 342). Usually such a knowledge integration 
approach consists of converting tacit knowledge to explicit knowledge through the 
generation of mental models representing casual relationships embedded with task 
accomplishment.   
 
Comparison of descriptions and applications of different knowledge integration 
mechanisms reveals different characteristics attached to different learning 
mechanisms. Hence, each knowledge integration mechanism seems to be appropriate 
for certain conditions. One of the aspects that can differentiate these learning 
mechanisms from each other is their economic suitability. In this regard, knowledge-
based theory of the firm discusses how specialised bodies of knowledge can be 
integrated in the most economically effective way (Grandori, 2001; Grant, 1996).  
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Grant (1996) argued that knowledge integration, through direction and based on 
codified rules and directives, is a cheap option. Such knowledge integration 
mechanisms are more based on IT communication networks which provide a low-
cost way to achieve knowledge integration compared with more communication 
intensive approaches like knowledge articulation (Grandori, 2001). Although 
knowledge articulation is a more expensive option, it is more appropriate for 
situations where complexity arises (Grant, 1996). Specifically, where differentiation 
of bodies of knowledge within an organisation causes ‘stickiness’[not being easily 
transferrable between different parts of an organisation] (Szulansli, 2000) of 
knowledge to separated islands of specialised knowledge, face-to-face 
communication and dialogue among people from different parts of the organisation 
can help to solve these issues (Grandori, 2001). 
 
Hansen et al. (1999) theorised such economic analysis attached to different 
knowledge strategies and argued that a knowledge personalisation approach based on 
face-to-face information exchange among experts is more suitable when firms 
require highly customised solutions. In addition, they suggested that a knowledge 
codification strategy relying on information technology systems and people to 
document approaches are more appropriate when repeatable solutions and 
‘economics of reuse’ are required. Furthermore, Zollo and Winter (2002) added that 
knowledge codification needs the highest level of investment where, in comparison 
to experience accumulation in tacit routines, the time, effort and resources devoted to 
knowledge codification are substantially higher. This learning mechanism is 
economically effective when firms need to apply tacit knowledge learnt to another 
context in an explicit form.  
 
Furthermore, these two approaches for knowledge integration have been perused in 
organisation literature as coordination mechanisms. Basically, coordination is 
defined as alignment of actions among interdependent actors (Gulati, Lawrence & 
Puranam, 2005; Heath & Staudenmayer, 2000) and has a broader definition than 
knowledge integration which spacifically include integration of knowledge. March 
and Herbert (1958) argued that while people-to-people approaches in coordination 
are based on mutual adjustment, people-to-document approaches in coordination are 
based on predefined plans and standards. On the other hand, organisational 
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boundaries often divide activities that are coordinated through plans and schedules, 
but enclose activities that require feedback and mutual adjustment to be coordinated 
with each other (Thompson, 1967). Puranam and Jacobides (2006) argued that 
modular interfaces that divide activities into groups of activities which are highly 
interdependent within them and lowly interdependent between them can be 
organisational boundaries.  
 
On the other hand, while hierarchical arrangements suit experience accumulation 
they easily fail when knowledge is complex and differentiated. The collective 
dialogue applied by knowledge articulation is generally supported by team-based or 
project-based organisations (Lindkvist, 2005; Prencipe and Tell, 2001). Knowledge 
codification enhances understanding of the overall process among the members of 
the organisation, allowing for effective knowledge integration under conditions of 
uncertainty. This idea is aligned with Grant’s (1996) arguments surrounding 
different levels of the organisation. While experience accumulation seems to be more 
individually based and knowledge articulation seems to be project and team based, 
knowledge codification seems to occur more at the organisational level. 
Furthermore, these arguments show that effectiveness of different learning and 
knowledge integration mechanisms depends on the knowledge environment. 
Basically, discussions on linking effective coordination forms to environmental 
requirements are a central focus of the contingency framework (Barnard, 1938; 
March & Simon, 1958; Lawrence & Lorsch, 1967; Thompson, 1967). For example, 
March and Simon (1958) argued that as unpredictability increases coordination by 
plan does not work; however, coordination needs communication in order to provide 
feedback and mutual adjustment. Daft and Wieck (1983) also argued that when 
analysability of the environment increases, the people-to-document approaches are 
less applicable and people-to-people approaches are more effective. Basically, the 
contingency framework explains the effectiveness of certain coordination and 
integration mechanisms under certain environmental requirements. 
 
Based on the contingency perspective, the information processing view (Galbraith, 
1974) can provide a contingency framework for effective knowledge integration. 
Daft and Lengel (1986) extended this idea and argued that in situations of 
uncertainty coordination requires volumes of information which is achieved through 
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reports, plans, etc. (codified knowledge). While in situations of equivocality, 
coordination requires richness of information which is gained through face-to-face 
and personal arrangements.  
 
Three basic contingency models of organisational integration include those of 
Lawrence and Lorsch (1967), Perrow (1970) and Thompson (1967). Many studies 
discussed the relationship between innovation and organisation design. Lawrence 
and Lorsch (1967) argued that environmental factors such as uncertainty and 
complexity have a decisive influence on how and by whom effective integration can 
be achieved. Thompson (1967) identified three different types of interdependence 
between organisational parts—pooled, sequential and reciprocal interdependence—
and suggested that they result in different ways of coordinating actions among the 
interdependent units. Perrow (1970) suggested that integration is based on task 
analysability. He argued that when tasks are routine, interdependence among 
different organisational groups is low and, based on such level of interdependencies, 
they are handled through the use of formal plans or centralised decision-making. In 
the same way, coordination within groups is handled by plans and programmed 
actions. However, non-routine tasks cannot be managed by such bureaucratic 
approaches based on the complications in predicting and analysing the tasks in 
advance. When tasks are non-routine, groups must rely upon each other to solve 
them, and thus the interdependence of groups becomes high and the knowledge of 
people at the bottom of the hierarchy is important in the decision-making process. 
Therefore, coordination within and between groups is achieved through decentralised 
decision-making, mutual adjustment and feedback. 
 
These discussions relate to task integration within organisations and show that 
innovative tasks can be undertaken either internally or through outsourcing. 
However, knowledge integration within organisations includes more complexity 
because knowledge has a tacit component. While tasks can be coordinated by 
communication, knowledge attached to those tasks might not be communicable. 
Hence, the issues with knowledge integration are different to organisation 
integration.  
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While this thesis aims to examine organisational capability development with 
regards to both environmental contingents and organisational outcomes, the 
knowledge integration analysis presented so far focuses on environmental 
contingents and their impacts on knowledge integration. However, Zollo and Winter 
(2002) and Grant (1996) have offered different models of knowledge integration that 
include environmental contingents as well as organisational outcomes. Therefore, to 
integrate environmental contingents and organisational outcomes within our analysis 
of knowledge integration, Zollo and Winter’s (2002) and Grant’s (1996) models of 
knowledge integration are adapted within this thesis.  
 
Zollo and Winter (2002) offered a contingency framework for knowledge integration 
based on three task features: frequency, homogeneity and causal ambiguity. They 
proposed that in situations where frequency, homogeneity and causal ambiguity of 
tasks decreases experience accumulation is a less effective mechanism for 
knowledge integration, but knowledge articulation and knowledge codification are 
more applicable. Zollo and Winter (2002), in addition to offering a contingency 
framework relating different learning mechanisms to different situations, argued 
about the multi-period feasibility of different approaches for knowledge integration.  
 
Indeed, they argued that a central phenomenon can encounter dynamics of learning 
mechanisms but across different periods of time. To be more precise, they explained 
that while firms employ knowledge articulation and codification within exploration 
around organisational capability development, firms tend to apply experience 
accumulation within exploitation around organisational capability development. The 
sequence of employing explorative and exploitative learning mechanisms results in 
formation of explorative and exploitative capability development and eventually 
leads to development of organisational capabilities.  
 
Grant (1996) undertook knowledge integration as organisational capability and 
identified three sources of contribution to a firm’s competitive advantage: efficiency, 
scope and flexibility of knowledge integration. Efficiency in knowledge absorption 
includes how firms identify, assimilate and exploit knowledge from a cost and 
economies of scale perspective. Scope of knowledge absorption includes the breadth 
of component knowledge that a firm occupies. Finally, flexibility of knowledge 
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absorption refers to the extent to which a firm can access additional, and reconfigure 
existing, component knowledge. De Boer et al. (1999) defined that efficiency of 
knowledge integration refers to the way in which architectural knowledge accesses 
and utilises component knowledge. The scope of knowledge integration refers to the 
breadth of component knowledge that architectural knowledge draws upon. Finally, 
flexibility of knowledge integration refers to the extent to which architectural 
knowledge can access additional component knowledge and integrate existing 
component knowledge. They also argued that while the efficiency dimension of 
knowledge absorption relates to knowledge exploitation, the scope and flexibility 
dimension relates to knowledge exploration. 
 
Van den Bosch et al. (1999) argued that there is a reciprocal relationship between the 
environment and knowledge integration. In fact in dynamic environments, where 
exploration strategy is considered, the level of scope and flexibility of knowledge 
integration increases, while in a stable environment, where exploitation is 
considered, the efficiency of knowledge integration increases. Hence, the required 
scope, efficiency and flexibility of knowledge integration differ in different 
environments (Van den Bosch, Volberda, & De Boer, 1999). Deboer et al. (1999) 
added that different types of combinative capabilities offer different levels of 
efficiency, scope and flexibility of knowledge integration. They added that an 
organisation develops capabilities with knowledge integration characteristics 
appropriate with the level of exploration and exploitation required by the 
environment.  
 
Grant (1996) argued that there are explorative and exploitative modes for knowledge 
integration which correspond with the exploration and exploitation required by the 
environment. Moreover, he argued that products are made of components with 
specialised knowledge associated with them. He stressed that these specialised areas 
of knowledge involved in product development can be integrated at different levels 
of the product architecture. Accordingly, he conceptualised organisational capability 
architecture as a hierarchy of capabilities for the integration of knowledge of 
components at different levels. Therefore, knowledge integration can lead to 
developing capabilities at different levels of such capability architecture. On the 
other hand, Zollo and Winter (2002) argued that knowledge integration across 
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exploration and exploitation rounds forms a cycle of organisational capability 
development. In fact, within organisational capability development, knowledge 
integration is dynamic and across cycles of exploration and exploitation can lead to 
developing capability at a certain level of the organisational capability hierarchy.  
 
The studies which have been undertaken so far on knowledge integration may need 
to be extended in some ways. For example, the existing studies on knowledge 
integration have concentrated on specific environmental factors affecting knowledge 
integration (e.g. emergence of industries) and they have not examined other external 
factors such as industry architecture. In addition, the impact of internal factors needs 
more investigation. The impact of absorptive capacity (Jansen, Van Den Bosch, & 
Volberda, 2005) and dynamic capability on knowledge integration in particular have 
seldom been the subject of research. Furthermore, the impact of both exploration and 
exploitation on knowledge integration has not yet been explored. To be more precise, 
the impact of ambidexterity on the integration of top management teams has been 
studied (Mom, Van Den Bosch, & Volberda, 2009); however, the impact of 
ambidexterity on integration of knowledge has not been examined.  
 
2.2.4. Product innovation 
 
Product innovation is defined as “the transformation of a market opportunity into a 
product available for sale” (Krishnan & Ulrich, 2001: 1). Product innovation has 
been studied from three different perspectives: economy and marketing, 
organisation-oriented tradition and engineering design, and supportive structures and 
organisational operations (Brown & Eisenhardt, 1995; Krishnan & Ulrich, 2001). 
The recent trend in examining product innovation through a resource-based view has 
integrated all three dimensions of product innovation to develop a more 
comprehensive picture of strategic product development. For example, Eisenhardt 
and Martin (2000) argued that exploring the relationship between resource-based 
theory and product innovation will inform resource-based theory and enhance its 
empirical grounding. Helfat and Raubitschek (2000) offered a study that firmly 
positions new product activity within the purview of resource-based theory, arguing 
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that there is a reciprocal relationship between organisational capabilities and 
products over time.  
 
Other scholars have studied the relationship between product development and 
organisational capabilities based on dynamic capability theory. For example, Zollo 
and Winter (2002) argued that dynamic capability affects organisational capability 
development through applying different learning mechanisms. On the other hand, 
Eisenhardt and Martin (2000) argued that some organisational processes, like 
knowledge acquisitions, alliance formation, strategic decision-making and product 
innovation, are dynamic capabilities of firms which serve to develop organisational 
capabilities. Hence, product innovation, as one of the mentioned contexts for 
dynamic capabilities, is a mechanism for capability development. This stream of 
research focuses on the impact of product innovation on the development of 
organisational capabilities (Eisenhardt & Tabrizi, 1995; Francis & Bessant, 2005; 
Tatikonda & Montoya-Weiss, 2001b).   
 
Conversely, some scholars have examined the relationship between product 
innovation and organisational capability development based on the ambidexterity 
perspective. They argued that organisational capability development within product 
innovation is based on balancing exploration and exploitation of organisational 
capabilities (Danneels, 2002; Floyd & Lane, 2000). Accordingly, this stream of 
research on product innovation is focused on studying product innovation from a 
resource-based perspective. Leonard-Barton (1992) argued that organisational 
capabilities both enable and impede product innovation. In fact, while organisational 
capabilities can be a source of organisational change, sometimes organisational core 
capabilities turn into core rigidities. She (Leonard-Barton, 1992) found that core 
capabilities enhanced the product innovation projects which were based on those 
capabilities and argued that firms are faced with the dilemma of both profiting from 
potentials through exploitation and problems from dysfunctional performance 
associated with exploitation.  
 
In a similar vein, Dougherty (1995) argued that ‘core incompetences’ grow around 
the firm's core competences gradually. Similarly, Henderson (1993) observed that 
product innovation based on different organisational capabilities is affected by a 
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firm’s accumulation of experiences. In a study of the typesetting industry, Tripsas 
(1997) found that specialised complementary assets affected the performance of 
firms in product innovation based on different technology routes. Tripsas and Gavetti 
(2000) observed that managerial beliefs impeded capability development through 
technological innovation in the Polaroid Corporation. In brief, this line of research 
indicates that organisational capabilities and capacities affect product innovation. As 
discussed, all these studies have examined the impacts of organisational capability 
development on product innovation from different perspectives. In particular, studies 
that have investigated the relationship between product innovation and 
organisational capability development based on the ambidexterity perspective have 
emphasised the impact of organisational capability development on product 
innovation. 
 
Moreover, the inter-relationship between product innovation and knowledge 
integration has also been emphasised within the literature. For example, Fujimoto 
and Clark (1990) showed that some organisational designs, like integrated product 
teams, enhance knowledge integration. Sanchez and Mahoney (1996) classified 
different types of organising for innovation into three categories: traditional 
sequential model (Takeuchi & Nonaka, 1986), overlapping problem solving (Clark 
& Wheelwright, 1993) and modular product design. They argued that sequential and 
overlapping problem solving are not efficient approaches compared with a modular 
design for knowledge integration.  
 
Based on modularity in product innovation design, product innovation can be 
organised based on the improvement of each product component separately or 
improvement of the combination of the product components  (Baldwin & Clark, 
2000). In other words, the architectural knowledge helps organisations divide tasks 
as best as possible with the least amount of authority possible (Sanchez & Mahoney, 
1996). Hence, the new knowledge within innovation should be coordinated based on 
its relationship to the product architecture. Many studies have discussed the impact 
of modularity on industry architecture and product architecture on knowledge 
integration within the context of product innovation (Baldwin & Clark, 1997; Galvin 
& Morkel, 2001; Hoetker, 2006; Puranam & Jacobides, 2006; Sako, 2003). However, 
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these studies have not considered the impact of absorptive capacity and industry 
architecture on knowledge integration which is the focus of this study. 
 
In terms of explorative and exploitative aspects, Danneels (2002) argued that 
capability development via product innovation can be explorative and exploitative. 
In other words, following the innovation strategy, product innovation can be used for 
exploration of new capabilities and exploitation of existing capabilities (Floyd & 
Lane, 2000). Hence, capability development can be aligned with different innovation 
strategies within product innovation. Therefore, it seems that product innovation is 
under the influence of some other factors such as innovation strategy. It has also 
been discussed within the literature that there is a link between product innovation 
and industry architecture (Fixson & Park, 2008; Jacobides, Knudsen & Augier, 
2006). Furthermore, the link between absorptive capacity and product innovation 
also has been mentioned in the literature (Stock, Greis, & Fischer, 2001;  Tsai, 
2001). Since every product innovation includes the application of new knowledge 
(Teece, 1986), this ability benefits from acquisition and the application of external 
knowledge (Stock, et al., 2001; Tsai, 2001). This capacity is referred to as absorptive 
capacity (Cohen & Levinthal, 1990). In brief, product innovation which affects 
capability development through different innovation strategies is affected by industry 
architecture and absorptive capacity. This is discussed further below. 
 
Industry architecture 
The concept of industry architecture recently emerged in the literature from the 
notion of division of labour and the theories explaining scope of the firms (Brusoni, 
Jacobides, & Prencipe, 2009; Jacobides, 2006). The theories explaining scope of the 
firm are originally based on transaction cost economy (Coase, 1937) which 
investigates why firms exist or, in other words, why firms are preferred to the market 
for performing tasks. This argument of theory of the firm is based on division of task 
labour. The reasoning from this view is based on transaction costs and opportunistic 
behaviour between a firm and its competitors. Williamson (1999) argued that a 
firm’s competences affect its decision on performing an activity in-house or out-
house. In fact, instead of questioning how firm A organises activity X, the question 
is how firm A, having specific resources (strengths and weaknesses), organises 
activity X. In the context of innovation, this question turns into doing innovation in-
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house and through integration of innovative assets or outsourcing the innovative 
assets. 
 
Teece (1986) as the main scholar of this school of thought, established a framework 
for investigating this issue in the context of product innovation. He founded his 
argument based on appropriability regimes and the concept of co-specialisation to 
investigate who stands to benefit from innovation, the firm which performs the 
innovative activities in-house or the firm which outsources the innovative activities. 
He argued that if innovation is assumed to be like a cake, basically there are two 
sources for benefiting from innovation: having a bigger share of the cake or having a 
share of a bigger cake. While performing innovative activities in-house protects a 
bigger share of the benefits, outsourcing innovation based on the principals of open 
innovation makes a bigger source of profit available to the firm.  
 
Jacobides et al. (2006), as another well-established author of this field of research, 
mixed these two ideas of Teece (1986) and Williamson (1999) into a more 
comprehensive framework. They argued that the pre-existing capabilities of a firm 
determine which product innovation approach is more beneficial for the firm. In fact, 
they defined two dimensions of co-specialisation: factor complementarity and factor 
mobility. Complementarity refers to the superior return from combinations of two or 
more assets, and mobility refers to the number of assets and substitutes that 
potentially can enter into a combination. They stated that while complementarity in 
innovative assets influences the size of the value to be bargained over (a bigger share 
of the cake), mobility influences the bargaining power of the asset holder and thus 
the division of value (a share of a bigger cake). Changes in these two factors lead to 
change in industry architecture.  
 
Accordingly, Jacobides (2006) defined industry architecture as social arrangements 
that support the condition of a product or service. He argued that industry 
architecture is a more comprehensive concept than industry, including the entire 
supporting industry participants in the value chain. Brusoni et al. (2009) argued that 
industry architecture refers to the patterns of division of labour in a sector and 
between participants of different industries. As discussed above, the concept of 
industry architecture extends the analysis from bilateral relations (based on 
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transaction cost economy (Coase, 1937; Williamson, 1973) to relationships across 
the industry. Based on this view, transaction cost initially motivates integration and 
innovation. However, firms benefit from innovation if their innovative assets 
complement each other and as a result co-specialise (Jacobides et al., 2006).  
 
Hence, as a result of co-specialisation and innovation, a new specialised knowledge 
will be created. Based on the concept of ‘near decomposability’ (Simon, 1981), the 
knowledge base of an industry can be conceptualised as a collection of specialised 
clusters of knowledge with a level of interdependencies among them. The level of 
interdependencies among them indicates the tacitness and the complementarity 
between knowledge clusters. When new specialised knowledge is established as a 
result of innovation, the interdependencies and degree of complementarity among 
knowledge clusters will differ because of changes in factor mobility and factor 
complementarity (Jacobides, Knudsen, & Augier, 2006). Hence, integration and 
specialisation which change the distribution of capabilities across the industry will 
change the transaction cost and a new round of knowledge and capability 
development will start (Jacobides & Winter, 2005). 
 
In brief, following the argument that the division of task labour is different from the 
division of knowledge labour (Brusoni, Prencipe & Pavitt, 2001; Dibiaggio, 2007), it 
has been argued that change in the division of labour affects capability development 
and as a result the division of knowledge among industry participants (Takeishi, 
2001; Cacciatori & Jacobides, 2005; Jacobides & Winter, 2005). In other words, 
industry architecture determines the distribution of knowledge depth and breadth 
within the industry participants (Dibiaggio & Nasiriyar 2009). The relationships 
between the division of task labour and the division of knowledge labour have been 
discussed in the literature (Sanchez & Mahoney, 1996; Takeishi, 2001; Camuffo & 
Zirpoli, 2009). Based on the knowledge-based theory of the firm (Grant, 1996b), it is 
argued that past experiences and abilities in applying that knowledge affect 
integration of that knowledge. Hence, integration of specialised knowledge leads to 
organisational capability development. Based on this conceptualisation, firms have 
the role of capability integrator (Brusoni and Prencipe, 2006) or knowledge 
integrator (Grant, 1996a). 
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Absorptive capacity 
Cohen and Levinthal (1990), as the principal scholars of this field, defined 
absorptive capacity as “the ability of a firm to recognize the value of new, external 
information, assimilate it, and apply it to commercial ends”. They argued that the 
basic antecedents of absorptive capacity are prior knowledge and explained it as the 
related knowledge domains, basic skills and problem solving methods, prior learning 
experience and learning skills, and a shared language. Based on this definition, 
antecedents of absorptive capacity can be divided into prior-related knowledge and 
internal mechanisms influencing a company’s absorptive capacity (Van den Bosch, 
Volberda & De Boer, 1999).  
 
This definition, in fact, refers to the ability of a firm to integrate and utilise 
knowledge, or in other words absorb the competitive knowledge. Van den Bosch et 
al. (1999) defined absorptive capacity in the form of knowledge integration 
capability as comprising evaluation, acquisition, integration and commercial 
utilisation of new outside knowledge. Similarly, Zahra and George (2002), as the 
other well-known scholars of this field of research, argued that absorptive capacity is 
the dynamic capability of a firm to integrate and utilise a competence. On the other 
hand, Tsai (2001) argued that absorptive capacity is not just a matter of sensing an 
opportunity because of a research and development (R&D) experience, but it is more 
about the ability of a firm to integrate the competitive knowledge into the firm’s 
existing competences. In fact, they argued that some factors like knowledge 
ambiguity will decrease the absorptive capacity of companies. Szulanski (1996) 
argued that organisational stickiness prevents companies from integrating 
competitive knowledge (once it was sensed) across different organisational units.  
 
Lane and Lubatkin (1998) investigated internal determinants of absorptive capacity 
and its role in learning and knowledge transfer. They explained that the absorptive 
capacity of a firm in a learning project depends on the similarity and relevance of: 
first, knowledge base; second, organisational structure and compensation policies; 
and, third, dominant logic. In fact, they argued that tacitness of the required 
knowledge is associated with the absorptive capacity of a company with regards to 
that specific knowledge.  
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In terms of organisational outcomes, the literature has explored the impact of 
absorptive capacity on innovation performance (Tsai, 2001), organisational 
adaptation (Lewin & Volberda, 1999), knowledge transfer (Gupta & Govindarajan, 
2000), and new wealth creation (Deeds, 2001). However, one of the organisational 
outcomes of absorptive capacity is mentioned to be the expectation formation or 
reactive/proactive strategic intent of the companies (Cohen & Levinthal, 1990; 
Volberda, 1998). Zahra and George (2002) argued that absorptive capacity has four 
dimensions: acquisition, assimilation, transformation and exploitation. They 
discussed that these dimensions can be categorised into realised and potential 
absorptive capacity. Each type of absorptive capacity can encourage a specific 
innovation strategy of exploration or exploitation. However, different innovation 
strategies and capability developments associated with different types of absorptive 
capacity, including realised and potential absorptive capacity, are surprisingly under-
studied. 
 
Innovation strategy 
Different types of innovation strategies have been discussed within the product 
innovation literature. These strategies include incremental and radical innovation, 
component and architectural innovation, and product and process innovation. All of 
these classifications constitute explorative and exploitative intents and can be 
classified into explorative and exploitative innovation strategies. On the other hand, 
explorative and exploitative innovations are one of the bases for explorative and 
exploitative capability development within organisations (Katila & Ahuja, 2002; 
Tushman & Smith, 2002). In this regard, March (1991) highlighted these 
differentiated strategies and their importance to the organisation. He argued that at 
the core of organisational adaptation is a firm’s ability to continue to exploit its 
current capabilities as well as to explore future opportunities (March, 1991; 
Levinthal & March, 1993). While exploitative innovations are based on incremental 
innovation in a firm’s current products, exploratory innovations are based on the 
radical innovation of, and extending, a firm’s current products into new markets 
(Abernathy & Clark, 1985; Eisenhardt & Tabrizi, 1995; Venkatraman & Lee, 2004).  
 
Basically, as raised by other well-established authors of the field such as Benner & 
Tushman, (2002) and Rosenkopf and Nerkar (2001), exploitative innovation strategy 
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is based on departing from existing products but explorative innovation strategy is 
based on departing from existing markets. In this regard, other great contributors like 
Abernathy and Clark (1985), Henderson and Clark (1990) and Christensen (1997), 
defined that incremental innovation enhances the price or performance of current 
products by local search for better ways of doing tasks based on an existing 
technological approach. However, architectural innovations change the way that 
components connect together to form a product (Henderson & Clark, 1990; Baldwin 
& Clark, 2000). Architectural innovation is not easy to implement (Henderson & 
Clark, 1990), for example, in the Polaroid Corporation, changing from analog 
technology to digital imaging included changing all the other camera components 
(Tripsas & Gavetti, 2000). Hence, a firm’s competence might be destroyed and be 
replaced by new competences as a result of explorative innovations.  
 
The sustainability of success in a product is based on the capacity of the firm to 
compete at multiple points in the innovation space, including exploitative innovation 
at some points and explorative innovation at others (March, 1991; McGrath, 1999). 
However, exploitative and exploratory innovation are associated with fundamentally 
different tasks and environmental contingencies, different timeframes and search 
routines (Katila & Ahuja, 2002) and, as such, each requires their own distinct set of 
roles, incentives, culture and competencies (Bradach, 1997; Siggelkow and 
Levinthal, 2003; Sutcliffe, Sitkin, & Browning, 2000; Bagahi, Coley, & White, 
1999). Where exploitation is associated with tight controls, structures, culture and 
disciplined processes, exploration is associated with looser controls, structures and 
more flexible processes and search behaviours (Spender & Kessler, 1995; Quinn & 
Cameron, 1988; Burgelman, 1991; Duncan, 1976).  
 
Hence, pursuing both explorative and exploitative innovation strategies is associated 
with differentiation. Structural differentiation refers to “the state of segmentation of 
the organisational system into subsystems, each of which tends to develop particular 
attributes in relation to the requirements posed by its relevant external environment”. 
(Jansen et al., 2009). Nohria and Ghoshal (1997) added that there are different types 
of differentiation and each of them is associated with different types of ambidexterity 
in innovation strategies. These types of ambidexterity in innovation strategy refer to 
different boundary spanning options that firms have while deciding to move beyond 
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local search including technology or organisational boundary spanning (Rosenkopf 
& Nerkar, 2001).  In fact, firms can explore known or new technology internally or 
externally (Rothaermel & Alexandre, 2009). Within the automotive industry this 
classification seems very relevant because the companies in this industry usually 
tend to outsource the components of their products. However, within the outsourcing 
projects there is a decision regarding outsourcing the tasks or knowledge (Becker & 
Zirpoli, 2003). While task outsourcing refers to organisational boundary spanning, 
knowledge outsourcing refers to technology boundary spanning.  
 
According to this line of argument, Zack (2002) formulated innovation strategies as 
exploration/exploitation of external/internal knowledge. Furthermore, he discussed 
the antecedents of innovation strategy formulations. He developed a knowledge 
SWOT analysis for selecting an appropriate strategy for knowledge integration based 
on the condition of knowledge among the industry participants and the condition of 
firm’s knowledge. In fact, he argued that the formulation of innovation strategy is 
based on internal and external factors. Within the literature, the external industry 
antecedents of innovation strategy are investigated based on strategic intent of 
exploitation (Beckman, Haunschild & Phillips, 2004; Rothaermel, 2001), exploration 
(Rowley, Behrens & Krackhardt, 2000) or both (Koza & A. Lewin, 1998). As 
mentioned, industry architecture is an indicator of knowledge distribution among 
industry participants (Dibiaggio & Nasiriyar, 2009) and the impact of industry 
architecture on innovation strategy is well supported (Fixson & Park, 2008; 
Jacobides et al., 2006; Pisano & Teece, 2007; Tee & Gawer, 2009; Zirpoli & Becker, 
2008). However, the role of industry architecture as a determinant of innovation 
strategy has been overlooked considering the role of knowledge integration.  
 
On the other hand, absorptive capacity is based on a firm’s knowledge base and 
represents the internal condition of the firm (Zahra & George, 2002). Some studies 
have emphasised the relationship between absorptive capacity and innovation 
strategy (Koza & Lewin, 1998; Simonin, 1999; Van den Bosch, et al., 1999). Lavie 
and Rosenkopf (2006), for example, argued that organisation inertia and absorptive 
capacity affect innovation strategy in terms of exploration and exploitation. 
Furthermore, Rothaermel (2009) showed the moderating role of absorptive capacity 
on innovation strategy. However, the impact of absorptive capacity on innovation 
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strategy has not yet been explored considering the role of knowledge integration. In 
brief, the impact of industry architecture and absorptive capacity have been 
identified within the literature; however, the joint effect of them on innovation 
strategy and knowledge integration is under-studied. 
 
2.2.5. Gaps within literature18 
 
As discussed, within dynamic capability literature, it has been argued that capability 
development is path dependent and new capabilities are achieved through the 
development of past capabilities. However, it has not yet been explored how the 
additions to the past capabilities are adopted within organisations. Although dynamic 
capability is stressed as the basis for organisational adaptation with environments, 
the relations between organisational capability development and environmental 
requirements of exploration or exploitation within dynamic capability processes are 
under-studied (Cepeda & Vera, 2007). Zahra et al. (2006) argued that there are 
different underlying processes for dynamic capability. However, there is a gap in 
identifying effective paths for capability development. There is also a lack of 
understanding about organisational capability development based on applying 
multiple approaches of capability integration across explorative and exploitative 
capability development. In this regard, the ambidexterity perspective points to the 
role of product innovation and knowledge integration in linking dynamic capability 
organisational processes to environmental requirements, and explorative and 
exploitative capability development. 
 
Ambidexterity literature argued that there are two types of balancing between 
exploration and exploitation—called sequential and simultaneous balancing (Gupta 
                                                            
18 This study is aimed at integrating different concepts. Since such different concepts are rooted in 
different parts of the literature, four different areas of the literature are reviewed including dynamic 
capability, ambidexterity, knowledge integration and product innovation. Obviously, development of 
an integrative view (and the findings associated with that) not only covers the major gap in the 
literature (absence of an integrative view), but also contribute to our understanding of different 
aspects of these specific (and relevant) areas of literature. Accordingly, there is a hierarchy of 
contributions including a major contribution (to a major gap in the capability development literature) 
and subordinate contributions (in relation to the gaps identified within each of the relevant areas of the 
literatures reviewed). This sections provides the reader with the gaps identified in these relevant areas 
of literature reviewed. 
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& Govindarajan, 2000). Previous studies have emphasised that firms use both types 
of ambidexterity in sustaining their competitive advantage (He & Wong, 2004). It 
has also been argued that effectiveness of each type of balancing exploration and 
exploitation is contingent on environmental factors (Cao, Gedajlovic & Zhang, 
2009). However, there is a gap in the processes underlying the relationship between 
different modes of ambidexterity and performance. In fact, the processes associated 
with different types of ambidexterity and their relationships with organisational 
capability development have not yet been explored. Indeed, we know less about how 
sequential balancing of exploration and exploitation of organisational capabilities 
leads to organisational capability development. Furthermore, research has paid less 
attention to how firms simultaneously balance explorative and exploitative capability 
development throughout organisational processes. In this regard, the dynamic 
capability perspective points to the role of product innovation and knowledge 
integration in presenting such organisational processes and mechanisms.  
 
Moreover, ambidexterity has been examined at different levels, including at the 
organisational, inter-firm and environmental levels (Simsek, 2009). However, 
ambidexterity at the project level has been the subject of less research. In this regard, 
product innovation is an appropriate context for studying ambidexterity because 
product innovation projects can be explorative or exploitative (Benner & Tushman, 
2003; Jansen, Van Den Bosch & Volberda, 2006). Furthermore, Danneels (2002) 
examined exploration and exploitation in the context of capability development and 
showed that product innovation can be used for both explorative and exploitative 
capability development. Furthermore, Eisenhardt and Martin (2000) argued that 
product innovation is a context for dynamic capability. O’Reilly and Tushman 
(2008) argued that ambidexterity is a dynamic capability. Hence, product innovation 
would be an appropriate context for studying the combination of ambidexterity and 
dynamic capability perspectives. While the importance of product innovation in 
forming explorative and exploitative capability development has been identified 
(Danneels, 2002; Floyd & Lane, 2000), balancing explorative and exploitative 
capability development within the context of product innovation has not been 
discussed. Furthermore, four modes of balancing have been identified based on 
different types of ambidexterity in innovation strategy including 
exploration/exploitation of internal/external knowledge. However, balancing 
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explorative and exploitative capability development based on different type of 
ambidexterity in innovation strategy is still under-studied.  
 
Overall, while studies based on an ambidexterity perspective focus on explaining 
how organisational capability development shapes product innovation to be 
explorative or exploitative, research based on a dynamic capability gives insights 
into how product innovation shapes organisational capability development to be 
explorative or exploitative. However, the analysis of the reciprocal relationship 
between product innovation and organisational capability development is absent 
from the literature. 
 
Ambidexterity in organisational capability can also be achieved through balancing 
differentiation and integration (Jansen et al., 2009). According to this view, 
effectiveness of each knowledge integration approach is contingent on internal and 
external conditions. Industry architecture and absorptive capacity have been 
identified as being contingent on knowledge integration within product innovation. 
On the other hand, it has been discussed within the literature that different 
knowledge integration mechanisms lead to the development of organisational 
capabilities at different levels of the organisation (Grant, 1996a; Iansiti & Clark, 
1994). However, it is not clear which type of capability will be developed as a result 
of specific conditions of industry architecture and absorptive capacity. 
 
In summary, while studies based on an ambidexterity perspective have shown that 
organisational capability development includes both the sequence of explorative and 
exploitative knowledge integration, research based on dynamic capability theory has 
indicated that the sequence of explorative and exploitative knowledge integration 
leads to organisational capability development. However, the role of knowledge 
integration in organisational capability development based on the sequence of 
explorative and exploitative capability development has not yet been examined. 
 
Although strategic fit theories claim universal explanations, hypotheses are not truly 
applicable to all contexts. Basically, strategic fit theory (including both internal fit 
research and external fit research) has been dominantly theorised so far based on 
Western economies. In the context of Strategic Capability Development, strategic fit 
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theory is based on dynamic capability and ambidexterity. However, dynamic 
capability is more critical in hyper-competitive environments (Teece, 2007) and 
ambidexterity is an advanced capability (Gibson & Birkinshaw; Bartnet & Goshal, 
1999) which is less matured within firms in developing countries (Hobday, Rush & 
Bessant, 2004). Following this, research on Strategic Capability Development so far 
has been mainly focused on the context of industries within developed countries. 
However, there is a gap in the literature on how strategic fit and, more precisely, 
dynamic capability and ambidexterity perspectives operate in the context of 
emerging industries within emerging economies.  
 
In this regard, the existing models within the literature (which are mostly developed 
based on the context of developed countries) may be extended or reconfigured for 
the context of emerging economies. For example, Kim (1980) showed that while 
within developed countries industrial development initiates with product 
development followed by process innovation, within developing countries industrial 
development starts with process innovation and is then followed by product 
innovation (opposite to the context of developing countries). Similarly, the existing 
models and understanding of concepts like ambidexterity and dynamic capability or 
theories like strategic fit theory and resource/capability based theory may need to be 
revised in accordance with the context of developing countries.  
 
2.2.6. Summary of literature review 
 
The literature review covered four areas of literature: dynamic capability, 
ambidexterity, knowledge integration and product innovation.  The dynamic 
capability literature emphasises the different mechanisms underlying capability 
development. Ambidexterity literature focuses on environmental requirements 
embedded within different approaches to organisational capability development. In 
fact, while dynamic capability theory is inherently strategic oriented, the 
ambidexterity perspective is more entrepreneurially oriented.   
 
Dynamic capability and ambidexterity perspectives can be combined together in two 
ways. Firstly, ambidexterity explains that, based on sequential balancing of 
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exploration and exploitation, organisational capability development consists of 
explorative and exploitative modes based on environmental requirements. On the 
other hand, dynamic capability explains that the sequence of explorative and 
exploitative capability development leads to development of organisational 
capabilities. 
 
Moreover, the knowledge integration model (Grant, 1996) argues that organisational 
capability development consists of explorative and exploitative approaches to 
knowledge integration. In addition, the sequence of employing explorative and 
exploitative knowledge integration approaches leads to the development of 
organisational capability (Zollo & Winter, 2002).   
 
Accordingly, knowledge integration can accommodate both the ambidexterity 
perspective and dynamic capability perspective such that the sequence of employing 
explorative and exploitative knowledge integration leads to organisational capability 
development. 
 
Secondly, with regards to combining ambidexterity and dynamic capability 
perspectives, an ambidexterity view, based on simultaneous balancing of exploration 
and exploitation, explains that explorative and exploitative capability developments 
are associated with aligned organisational processes. On the other hand, a dynamic 
capability perspective explains that organisational processes associated with dynamic 
capabilities change organisational capability development to be explorative or 
exploitative. 
 
Conversely, organisational capability development within the context of product 
innovation literature has been approached in two ways. Some studies have 
investigated the impacts of organisational capability development on product 
innovation (Tripsas, 2000). These studies consider the roles of internal and external 
factors and current organisational capability development in formulating innovation 
strategies. The role of product innovation in organisational capability development 
can be explained through the lens of an ambidexterity perspective. Based on an 
ambidexterity perspective (Danneels, 2002), organisational capability development 
shapes product innovation projects. 
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Some other scholars have focused on the impacts of product innovation on 
organisational capability development. Based on a dynamic capability perspective 
(Eisenhardt & Martin, 2000), organisational processes, such as product innovation, 
acquisition and alliance, can be dynamic capabilities which change organisational 
capabilities. Indeed, within this stream of research, product innovation can shape 
organisational capability development.  
 
Accordingly, product innovation can integrate ambidexterity and dynamic capability 
perspectives such that each round of explorative product innovation is followed by 
exploitative product innovation, and each round of exploitative product innovation is 
followed by explorative product innovation. 
 
Since the objective of this study is to integrate the content and process of 
organisational capability development, this study proposes to combine dynamic 
capability and ambidexterity perspectives in the context of product innovation. 
Based on the literature review (summarised in Table 2.1) combining dynamic 
capability and ambidexterity explains Strategic Capability Development such that a 
complete cycle of Strategic Capability Development includes both explorative and 
exploitative capability development. Furthermore, the sequence of explorative and 
exploitative capability development accompanied by the employment of aligned 
explorative and exploitative organisational processes leads to development of 
organisational processes. 
 
Knowledge integration can combine two perspectives based on forming explorative 
and exploitative rounds of organisational capability development. Moreover, product 
innovation can combine two perspectives based on the reciprocal relationship 
between explorative and exploitative rounds of organisational capability 
development, forming a cycle of capability development. Hence, the role of 
knowledge integration within the context of product innovation is important for 
integrating dynamic capability and ambidexterity perspectives. 
 
As indicated in Table 2.1, organisational capability development includes 
explorative and exploitative product innovation along with explorative and 
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exploitative knowledge integration. Explorative and exploitative capability 
development shapes knowledge integration to be explorative or exploitative. On the 
other hand, explorative and exploitative knowledge integration (within the product 
innovation context) leads to the formation of explorative and exploitative capability 
development respectively. In addition, within the context of product innovation, the 
sequence of employing explorative and exploitative knowledge integration leads to 
the development of organisational capabilities. 
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Table 2.1: Summary and findings of the literature
Concepts Key Literature Summary of findings Theoretical base Relevance to this study Proposed integrating view 
Ambidexterity  Tushman & O’Reilly  (1996); 
Simsek (2009); Raisch & 
Birkinshaw (2008) 
Organisational capability development consists of 
explorative and exploitative capability development 
based on environmental requirements. 
Emphasis on content of 
capability development 
due to a competence 
based view (Sanchez & 
Heene, 2004) 
Organisational capability 
development includes 
explorative and exploitative 
capability development based 
on explorative and 
exploitative organisational 
processes.  
A complete cycle of Strategic Capability Development 
includes both explorative and exploitative capability 
development. The sequence of explorative and 
exploitative capability development, along with 
employing aligned explorative and exploitative 
organisational processes, leads to the development of 
existing organisational capabilities. Accordingly, 
based on integration of the content and process of 
capability development, formation of explorative and 
exploitative capability development is expected to 
contribute to the development of existing capabilities. 
He & Wong (2004); Gibson & 
Birkinshaw  (2004); Gupta et 
al. (2006);  
Explorative and exploitative organisational capability 
development is associated with aligned organisational 
processes. 
Dynamic 
capability 
 Teece, (2007); Zahra & George 
(2002) 
The sequence of explorative and exploitative capability 
development leads to development of existing 
organisational capabilities. 
Emphasis on process 
of capability 
development due to a 
capability-based view 
(Dosi et al., 2000) 
Employing explorative and 
exploitative organisational 
processes leads to the 
development of existing 
organisational capabilities. 
Zollo & Winter (2002); 
Eisenhardt & Martin (2000), 
Zahra et al. (2006); Ambrosini 
& Bowman (2009) 
Organisational processes associated with dynamic 
capabilities change organisational capability 
development to be explorative or exploitative. 
Product 
innovation 
Danneels (2007); Leonard-
Barton (1992); Tripsas & 
Gavetti (2000); Tripsas (1997) 
Organisational capability development being explorative 
or exploitative shapes product innovation being 
explorative or exploitative. 
Ambidexterity  
(Gibson & Birkinshaw, 
2004) 
Each round of explorative 
product innovation is 
followed by exploitative 
product innovation, and each 
round of exploitative product 
innovation is followed by 
explorative product 
innovation.  
Organisational capability development includes 
explorative and exploitative product innovation along 
with explorative and exploitative knowledge 
integration.  Explorative and exploitative capability 
development shapes mechanisms of knowledge 
integration. However, explorative and exploitative 
knowledge integration within the context of product 
innovation, in an inverse relationship, leads to 
formation of explorative and exploitative capability 
development respectively. In addition, the sequence of 
employing explorative and exploitative knowledge 
integration within the context of product innovation 
leads to the development of existing capabilities. 
Eisenhardt & Martin (2000); 
Danneels (2002); Eisenhardt & 
Tabrizi (1995); Francis & 
Bessant (2005); Tatikonda & 
Montoya-Weiss (2001) 
Product innovation being explorative or exploitative 
shapes organisational capability development being 
explorative or exploitative. 
Dynamic capability 
(Zollo  & Winter, 
2002) 
Knowledge 
integration 
Hansen et al. (1999); Grant 
(1996a); Zack (2002) 
Organisational capability development consists of 
explorative and exploitative approaches to knowledge 
integration  
Knowledge integration 
model (Grant, 1996a) 
The sequence of employing 
explorative and exploitative 
knowledge integration leads 
to developing existing 
organisational capabilities.  
Zollo & Winter (2002) The sequence of employing explorative and exploitative 
knowledge integration approaches leads to the 
development of existing organisational capability.  
Zollo & Winter (2002) 
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2.3. Theoretical analysis and developing a 
research agenda 
 
This section develops a research agenda based on insights from the literature review. 
In this regard, the findings from the literature review are critically analysed against 
integrating the content and process of capability development, and an appropriate 
context for conducting the research is discussed. The conceptual framework of this 
study is then developed. In accordance with such analysis and conceptualisation of 
the existing literature the appropriate Research Question (RQ) and Sub-Research 
Questions (S-RQs) for this study are developed. 
 
2.3.1. Critical analysis of the literature and 
development of the key Research Question 
 
This thesis intends to explain Strategic Capability Development based on the 
integration of the content and process of capability development. The study aims to 
integrate the external and internal fit in the context of capability development and for 
fitting organisational capabilities with environmental requirements. Considering the 
roles of knowledge integration in achieving such integration in the context of product 
innovation, the review of the relevant literature identified different influences of the 
product innovation context in relation to the ambidexterity or dynamic capability 
perspectives. More specifically, based on an ambidexterity perspective, research has 
focused on explaining how organisational capability development shapes product 
innovation to be explorative or exploitative; whereas, based on a dynamic capability 
perspective, studies undertaken so far have focused on how product innovation 
shapes organisational capability development to be explorative or exploitative. 
However, analysis of the reciprocal relationship between product innovation and 
organisational capability development is absent from the literature.  
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Moreover, different roles are identified for knowledge integration based on using 
ambidexterity or dynamic capability as the theoretical lens. In particular, studies 
which have applied an ambidexterity perspective have indicated that organisational 
capability development includes both explorative and exploitative knowledge 
integration; while studies which have employed a dynamic capability perspective 
have shown that applying both explorative and exploitative knowledge integration 
leads to organisational capability development. However, the role of knowledge 
integration in organisational capability development based on both exploration and 
exploitation of organisational capabilities has not yet been examined. 
 
In relation to developing a normative view of strategic fit theory for integrating 
content and process of capability development, a dynamic view of strategy is helpful 
(as illustrated  in Figure 2.2). Apart from static views of the positioning school of 
thought and resource-based view, the dynamic view of strategy emphasises how a 
firm’s current position in the industry and distinctive resources are achieved (Porter, 
1991), rather than what resources or positions are sources of competitive advantage. 
Basically, a normative view of strategic fit defines strategic fit as ‘matching’ or 
‘aligning’ organisational resources with environmental opportunities and threats 
(Venkatraman & Camillus, 1984). As argued previously, this view of strategic fit 
includes integration of external and internal fit based on aligning strategy 
formulation with strategy implementation.  
 
Zajack et al. (2000) argued that, following a dynamic view of strategy, an integrative 
view of fit explains how strategies vary across multiple periods of time. In particular, 
Ambrosini and Bowman (2009) added to Zajack et al.’s view (2000) by specifying 
that the variation of strategies across different periods of time leads, at a higher level, 
to developing what is actually called the overall strategy. Using this approach in the 
context of capability development would include forming explorative or exploitative 
strategies and their implementation through employing explorative or exploitative 
knowledge integration, leading to Strategic Capability Development. 
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                                                Internal fit          External fit 
 
 
 
                                             Integrated view of strategy 
 
 
                      Organisational capabilities             Environmental requirements  
 
 
 
                                             Dynamic view of strategy 
 
Figure 2.2: Applying a dynamic view of strategy for developing an integrative view 
of strategic fit 
Accordingly, based on the research objectives of this study the key RQ of this thesis 
is developed as: 
 
“How do firms develop strategic capability based on the dynamics of knowledge 
integration within the context of product innovation?” 
 
The current understanding of the role of knowledge integration in the integration of 
the content and process of capability development within the context of product 
innovation is conceptualised in the next section. 
 
2.3.2. Conceptual framework and formulation of Sub-
Research Questions 
 
The research problem of this study is explaining Strategic Capability Development 
based on integration of the content and process of capability development. In this 
relation, a critical analysis of the literature pointed to the role of the dynamics of 
knowledge integration in Strategic Capability Development, within the context of 
Dynamic        
capability 
Knowledge integration within      
product innovation 
Ambidexterity 
theory 
Strategic capability development 
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product innovation. Accordingly, to explain Strategic Capability Development, the 
role of the dynamics of knowledge integration across different product innovation 
projects in the integration of the content and process of capability development needs 
to be identified. Since the content of capability development is based on an 
ambidexterity perspective and the process of capability development is based on a 
dynamic capability perspective, for the purpose of explaining Strategic Capability 
Development the roles of knowledge integration (within the context of product 
innovation) in combining ambidexterity and dynamic capability perspectives needs 
to be identified. The conceptual framework developed in this thesis and the 
constituting relationships reflect the current understanding within the literature 
regarding the potential role for knowledge integration within the context of product 
innovation.  
 
As discussed within the literature review section, based on an ambidexterity 
perspective there are two different views of balancing exploration and exploitation, 
referred to by Cao et al. (2009) as ‘balanced dimensions’ and ‘combined 
dimensions’. However, Gibson and Birkinshaw (2004) argued that these two types of 
balancing can themselves be balanced which includes balancing ‘adaptation’ and 
‘alignment’ (Gibson and Birkinshaw, 2004). Through the lens of strategic fit theory 
this balance, indeed, constitutes the balance between ‘fit as moderator’ and ‘fit as 
match’ (He and Wong 2004). Tushman and Nadler (1978) first put forward this 
argument, arguing that fit between differentiation and integration is based on a fit 
between organisational capacities with required capacities based on environmental 
uncertainty.  
 
This argument has been reflected in the conceptual framework of this thesis (Figure 
2.3) through fit between differentiation and integration (Lawrence & Lorsch, 1967). 
While within differentiation organisations determine the required capacities, within 
integration organisations create the required capabilities and capacities. In brief, this 
line of thinking emphasises the role of innovation strategy in capability 
development, through which environmental exploration or exploitation requirements 
are reflected in the formulation of different innovation strategies (to be explorative or 
exploitative) (March, 1991) leading to the development of required capacity (for 
exploration or exploitation).  
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Figure 2.3: Conceptualisation of the impact of knowledge integration in the content 
of capability development within the context of product innovation 
 
Grant (1996) elaborated this view and add the role of knowledge integration, arguing 
that innovation strategy (to be explorative or exploitative) determines the 
characteristics required for knowledge integration (based on efficiency, scope and 
flexibility of knowledge integration) leading to development of different types of 
organisational capabilities. More specifically, the impact of internal factors (like 
absorptive capacity and dynamic capability) and external factors (like industry 
architecture) on innovation strategy may affect how fitted knowledge integration 
mechanisms are employed. Based on this line of thought, the role of knowledge 
integration in Strategic Capability Development within the context of product 
innovation may be examined based on S-RQ1: 
 
“How does organisational capability development affect managing knowledge 
integration across different product innovation projects?” 
 
 
 
 
Absorptive 
capacity  
Knowledge 
integration 
 
Innovation 
strategy 
 
Industry 
architecture 
 
Dynamic 
capability  
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Van den Bosch et al. (1999) extended this argument and added that the 
organisational capabilities which are developed as a result of knowledge integration 
(as Grant (1996) mentioned), are absorptive capacity and dynamic capability 
(combinative capability). On the other hand, based on a dynamic capability 
perspective, it has been argued that developing absorptive capacity (Zahra & George, 
2002) and dynamic capability (Zollo & Winter, 2002; Winter, 2003) affect capability 
development. In particular, as shown in Figure 2.3, knowledge integration may affect 
the formulation of innovation strategy through development of absorptive capacity 
and dynamic capability. Aligned with this view, S-RQ2, in relation to the role of 
knowledge integration in Strategic Capability Development within the context of 
product innovation, can be formulated as: 
 
“How does managing knowledge integration across different product innovation 
projects affect organisational capability development?” 
 
The above discussions point to the reciprocal relationship between knowledge 
integration and organisational capability development, within the context of product 
innovation. However, such a reciprocal relationship would impact organisational 
outcomes. The reciprocal effects include the formation of factors influencing 
capability development (like absorptive capacity and dynamic capability) not 
capability formation itself and, therefore, such relationships encompass the influence 
of the content of capability development, whereas the outcome of such reciprocity 
addresses the process of capability development. 
 
Regarding the influences of the process of capability development, the literature 
indicated that process research has so far focused on the episodes of organisational 
transformation through which competitive advantage is built. In this regard, 
Pettigrew (1990) suggested that reciprocity between organisational processes and 
external structure leads to creation of competitive advantage. Furthermore, he 
asserted that there is no clear cut boundary between episodes of transformation, and 
that strategy formulation and implementation are intertwined with each other along 
the process of competitive advantage creation. In this regard, the micro-perspective 
(Johnson et al., 2003) argues that research should focus on the roles of organisational 
micro-processes that generate these discrete episodes of organisational 
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transformation towards the creation of competitive advantage. It is recommended 
that instead of investigating ‘nouns’, such as being, organisation and knowledge, 
research should focus on studying ‘verbs’, such as becoming, organising and 
knowing (Langly, 2007). Accordingly, research needs to consider the process of 
capability development as a sequence of events through which a central phenomenon 
(development of organisational existing capabilities) unfolds (Van de Ven, 1992) 
based on dynamics of knowledge integration. Accordingly, S-RQ3 of this research is 
formulated as: 
 
“How does the dynamics of knowledge integration across different product 
innovation projects affect processes for developing existing organisational 
capabilities?” 
 
As discussed previously, based on the influences of the content of capability 
development, there is a reciprocal relationship between knowledge integration and 
capability development. Such reciprocity is based on the dynamics of innovation 
strategy in accordance with the changes in industry architecture. However, Sanchez 
and Mahoney (1996) argued that different innovation strategies, as illustrated in 
Figure 2.4, may contribute to explorative and exploitative modes of capability 
development.  
 
Zollo and Winter (2002) added to this view and, as illustrated in Figure 2.5, argued 
that such explorative and exploitative modes of capability development may 
complete each other and form Strategic Capability Development. Indeed, the 
reciprocity between knowledge integration and capability development may lead to 
formation of exploitative and explorative capability development.  
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Figure 2.4: Explorative and exploitative modes of capability development based on 
different innovation strategies 
 
On the other hand, based on the influences of process of capability development, 
knowledge integration may contribute to developing existing capabilities. The 
reciprocal relationship between knowledge integration and capability development 
needs to be linked to developing existing capabilities. 
 
 
 
 
 
Capability development   Development of existing capabilities      Knowledge integration  
 
 
 
 
Figure 2.5: Formation of explorative and exploitative capability development based 
on the reciprocal relationship between knowledge integration and capability 
development in the context of product innovation 
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Basically, the conceptual framework developed (based on the relevant literature) can 
be used as a tool to design the study surrounding the research problem of this thesis. 
Critical analysis of the literature justified that, in relation to the aim of this research, 
the study needs to focus on how the formation of exploitative and explorative 
capability development, based on the role of knowledge integration, may lead to 
Strategic Capability Development (formulation of the key RQ of this thesis). 
Moreover, the conceptual framework developed showed that such a relationship can 
be investigated based on the impact of reciprocity between capability development 
and knowledge integration on developing existing capabilities. Based on these 
findings, to enhance understanding of the content and process of capability 
development and how they can be integrated, the proposed phenomenon of this 
research would be the interaction of reciprocity between capability development and 
knowledge integration with Strategic Capability Development. 
 
To investigate such a phenomenon, this thesis proposes that data about the 
reciprocal relationship between capability development and knowledge integration 
needs to be collected at the project level, and data related to Strategic Capability 
Development is needed to be collected at the organisational level. Then, based on 
the role of the dynamics of knowledge integration in linkages between project-level 
findings (about the reciprocity between capability development and knowledge 
integration) and organisational-level findings (the resulting developing existing 
capabilities), a deeper understanding about the content and process of capability 
development can be developed, and the research questions of this study may be 
answered. Therefore this study needs to include two levels of analysis—project-level 
and organisational-level—in studying the role of knowledge integration in Strategic 
Capability Development within the context of product innovation. 
 
2.4. Chapter summary 
 
This chapter has clarified the current understanding surrounding the roles of 
knowledge integration and product innovation in integrating the content and process 
of capability development. In this regard, for the purposes of integrating external and 
internal fit (content and process of capability development in the context of 
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capability development) based on combining both ambidexterity and dynamic 
capability perspectives, four areas of literature were found relevant and reviewed 
including ambidexterity, dynamic capability, knowledge integration and product 
innovation. As a result of reviewing the literature, the gaps within the literature and 
roles of knowledge integration and product innovation in integration of the content 
and process of capability development are identified. Based on critical analysis of 
the literature, the key RQ of this study was developed based on the role of the 
dynamics of knowledge integration in Strategic Capability Development, within the 
context of product innovation. Based on conceptualisation of the role of the 
dynamics of knowledge integration across different product innovation projects 
involving the integration of the content and process of capability development, S-
RQs were formulated and the phenomenon of research was formed as the interaction 
of reciprocity between capability development and knowledge integration in 
developing existing capabilities. It is proposed that, to investigate the phenomenon 
of research, this study needs to study reciprocity between capability developments 
and knowledge integration at the project level, and study the factors 
influencing/influenced by the development of existing capabilities at the 
organisational level.   
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Chapter Three 
 
Research Design & 
Methodology 
 
 
 
 
This chapter explains the research design and methodology used in this thesis. The 
first section critically analyses the methodology used in researching strategy 
formation. Based on such analysis, in order to investigate the phenomenon of 
research within this study, the required methodological positioning is identified. 
Following this the research method which fits with the methodological position and 
requirements of this thesis is justified and adopted. Then, based on the RQ and S-
RQs of this research, a research design is discussed and the research setting 
appropriate for conducting this study is selected. In accordance with the research 
design adopted, research processes needed for operationalisation of such a design are 
explained. Finally, the last section demonstrates the measures taken to improve the 
quality of this research.   
 
3.1. Theoretical perspective 
 
This section critically analyses the methodologies used in researching strategy 
formation. In this regard, the strengths and weaknesses of methods used are 
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described and the historical development of the methodologies is discussed. Then, by 
demonstrating the current stage of theory development, the methodological 
requirements for studying strategy formation are identified. Finally, by comparing 
the phenomenon of research for this study against the stage of theory development in 
the field, the methodological position of this study is identified.  
 
3.1.1. Critical analysis of the methodology 
 
Strategy content research 
The initial view of strategy made by Porter (1980), based on the industrial 
organisation school of thought, dealt with how firms should position themselves 
within an industry to earn superior profit. Since the studies based on this view rely 
on external factors, there is a common ground (the industry context which is 
independent of a firm’s specific situations) for all of the firms within an industry for 
strategy formulation.  
 
This characteristic has led this stream of research toward using quantitative methods 
which look for global variables and universal relationships. The studies based on the 
positioning school of thought are mostly focused on verifying the relationships 
among some organisational-level constructs. Therefore, these studies are based on 
quantitative studies and statistical analysis of large sample sizes. The validity of such 
studies’ findings is generally based on quantitatively aggregating responses for the 
purpose of theory testing based on the establishment of the inferences of common 
trends (Armstrong & Shimizu, 2007). Accordingly, overall, because of the 
importance of the generalisability of findings of these studies, this research falls into 
investigating a small number of variables and relationships which are global and 
have universal characteristics.  
 
Although the traditional view of the strategy content and positioning school has 
discovered important concepts and insights for theory as well as practice, this view, 
in the words of Johnson, Whittington and Melin (2003) “has trapped itself into a cul-
de-sac of high abstraction, broad categories and lifeless concepts”. This limitation, 
which comes from the preoccupation of the field with quantitative studies, seriously 
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narrows down the insights into strategy research. Later, scholars of the resource-
based view regarded this limitation and the tendency for quantitative studies as 
resulting in ignorance of micro-aspects and internal factors at the expense of relying 
on macro-aspects and external factors.  
 
Problems of strategy content research 
Scholars following traditional approaches confess that progression of the field of 
strategic management is not simply based on manipulating the theories at the 
existing level of abstraction; however, advances in the field can be achieved by 
delving into the complexities of building competitive advantage. Since competitive 
advantage comes from distinctive resources, scholars search for evidence of 
idiosyncratic and context-specific characteristics of resource accumulation (Rouse & 
Daellenbach 1999). However, quantitative methods often involve the use of proxy 
variables which may only capture tangible and visible aspects of a phenomenon.  
 
The dynamic capability view is a perspective which looks to explain how companies 
achieve distinctive resources. So far research in this field has focused on how 
resources are created or extended (Eisenhardt & Martin, 2000; Winter, 2003); the 
underlying firm-specific characteristics which can make such resources distinctive is 
still under-studied. To explain context-specific attributes of resources, research needs 
finer-grained studies based on qualitative data from the contexts under question 
(Godfrey & Hill, 1995; Rouse & Daellenbach, 1999).  
 
The logical progression in research initiates from theory building, then testing the 
built theories based on verification of propositions and finally developing practical 
applications based on empirically tested results. This is why Danneels (2008, p. 536) 
stressed that “notwithstanding its current popularity, the notion of dynamic 
capabilities is ‘abstract and intractable’ may remain true if we are unable to increase 
the number of qualitative field investigations”. Hence, based on the stage of theory 
development regarding building competitive advantage and distinctive resources, it 
is worth sacrificing the generalisation power of quantitative studies in order to gain 
more qualitative evidence of underlying mechanisms (Lockett & Thompson, 2001). 
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Strategy process research 
Although the resource-based view has overcome the inefficiencies found in the 
positioning view, this view itself still requires more in-depth development. Based on 
the resource-based view, a firm’s distinctive resources and capabilities are sources of 
competitive advantage. However, there has been less attention toward how these 
resources and capabilities are developed and accumulated over time (Dierickx & 
Cool, 1989).  
 
A firm’s specific processes for organisational capability and resource development 
are actually processes for building competitive advantage. On the other hand, the 
dynamic view of strategy (Porter, 1991) also looks for dynamic processes which 
over a long time build the competitive advantage of firms. Accordingly, the dynamic 
view of strategy is a theoretical lens which can give the resource-based view more 
depth and enhance its traditional approach. This approach is concerned with long-
term processes that create competitive advantage, rather than the causes of the 
process at a given point of time (Porter, 1991). Hence, this view can be distinguished 
from traditional alternatives based on having a process orientation rather than a 
content orientation. 
  
In brief, applying the dynamic view of strategy to the resource-based view can 
advance this field in terms of finding the processes through which strategic resources 
and capabilities are built over time. Therefore, progress in the resource-based view 
ultimately needs to undertake a dynamic view of strategy and integrate strategy 
content research with strategy process research.  
 
Problems in strategy process research 
It is also recommended that in order to gain a fine-grained understanding of resource 
and capability dynamics and managerial actions close fieldwork and ‘thick 
description’ are needed (Rouse & Daellenbac, 1999). Research methods taken so far 
for strategy process research have primarily been longitudinal case studies full of 
descriptions; however, the type of research needed to take a micro-perspective and 
based on an activity-based view of strategy requires an extra step taken into the 
depth of cases.  Therefore, resource-based theories so far have proposed grounds for 
competitive advantage (Barney, 1991) and there are in-depth, detailed descriptions of 
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strategy development (Johnson, 1987; Pettigrew, 1997); however, there are limited 
accounts of the dynamics involved in the build-up, development and change of 
organisational assets (i.e. resources and capabilities) that provide for competitive 
advantage (Cockburn et al., 2000). Aligned with this argument, Johnson et al. (2003) 
have argued that:  
“case studies have provided rich descriptions, but largely left to the reader the 
hard work of interpreting these into practice. These process case studies may 
be food for reflection, but the fare has been pretty indigestible. The challenge 
for an activity based view will be to transform descriptive contributions into 
more helpful models of managing”. 
 
Methodological requirements 
Chakravarthy and Doz (1992) distinguished research on strategy content versus 
strategy process research and argued that strategy content research is about what 
strategic position brings the highest level of performance and that strategy process 
research is more focused on how a firm’s processes build its strategic position. So 
far, strategy content research and strategy process research have been treated as 
being separate from each other.   Pettigrew (1990) argued that the sharp edges 
between content and process research needs to be blurred, perhaps even eliminated.   
 
 By adding a dynamic view of strategy to the traditional resource-based view, 
strategy content research will be enriched by a strategy process view. Schendel 
(1992: 2) rejected a dichotomy between strategy content and process and argued that 
these two views need to be integrated. In this regard, he stressed that:  
“what has played a strong role in revealing this is the development of the so-
called resource based view of the firm. In this view, creative assets are seen as 
the source of competitive advantage. The creation of assets is recognized as an 
important aspect of managerial choice and as something more than an 
assemblage of mere physical assets, or individual human capital”.   
 
In this regard, Van de Ven and Huber (1990) defined strategy process research as 
being concerned with understanding how things develop over time and why they 
develop this way. In their definition they emphasised events as the main unit of 
analysis. However, Mohr (1982) has clearly separated research which follows 
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building process theory from research seeking to build variance theory. He has 
argued that the distinction between these two types of research is their unit of 
analysis. While variance theory research focuses on variables (relationships between 
independent and dependent variables), process theory research looks for events 
resulting in an outcome (sequence of event A and event B leads to getting outcome 
X).  
 
Langly (1999) argued that the boundary between variables and events in process 
research is not as clear. She found it important to consider the impacts of events on 
the state of a variable or the impact of a variable on the development of events. 
Therefore, she concluded that “although temporal phenomena remain one of their 
distinguishing features, process data are not composed only of descriptions of 
discrete events. They also incorporate a variety of other types of qualitative and 
quantitative information” (Langly, 1999: 693). 
 
In studying effects of events on the state of process variables, as Langly (1999) 
indicated, there is always a trade-off in temporal embeddedness of events. Pettigrew 
(1990: P269) criticised some studies on organisational change to be “ahistorical, 
aprocessual, and acontextual in character”. He argued that these studies treat change 
as a unit of analysis and consider events as episodes of change rather than going into 
events in depth and finding out about the effects of factors specific to each event on 
the overall process of change. In dealing with this trade-off, Langly (1999) 
recommended that researchers can balance both intentions with using retrospective 
data versus using real-time data. While retrospective data gives more information 
about memorial moments and general trends, real-time data delivers richer and finer-
grained insights. Consequently, in this research, based on the research objectives, a 
mix of retrospective and real-time data is collected.    
  
Necessity for a micro-perspective in strategy process research 
The advances in the resources-based view not only require research to consider the 
processes involved in building distinctive resources and capabilities, but also require 
further in-depth studies in process research. The current stage of resource-based 
theory, in searching for processes underlying the building of distinctive resources 
and capabilities, looks for the emergence of such resources and capabilities out of 
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continuous processes. This is consistent with Brown and Eisenhardt’s (1997) 
argument recommending continuous processes for structural change of contemporary 
business in dealing with today’s hypercompetitive environment.  
 
Based on this line of thought, Eisenhardt and Santos (2002) have presented a 
knowledge-based interpretation of the resource-based view which calls for a turn 
from making theories of ‘knowledge’ to making theories of ‘knowing’. In fact, they 
argue that instead of theorising about the distinctiveness of resources we should 
study the gradual emergence of this distinctiveness over time. This argument is 
aligned with a general movement in organisational change research and changing the 
focus of research from ‘nouns’ to ‘verbs’ recommended by Wieck (1979). In fact, 
instead of looking for ‘being’ we should study ‘becoming’, or rather than looking for 
an ‘organisation’ our focus should be on ‘organising’.  
 
Sminia (2009) has referred to such a movement in research as replacing ‘how’ 
questions with ‘how to’ questions in strategy process research. He explained that, in 
research involving a resource-based view, instead of studying the characteristics of 
distinctive resources and capabilities and their relationships with performance, 
research should theorise about how these characteristics are achieved over time. He 
added that by studying ‘continuity’ and ‘change’ in such variables a researcher can 
find out about an underlying mechanism which has produced the continuity and 
change in these variables. This underlying mechanism, which is the engine of 
continuous change processes, is called a ‘generative mechanism’ by Pettigrew 
(1990).  
 
Pettigrew (1990) argued that such generative mechanisms are influenced by specific 
situations faced during each event and influence change or continuity in process 
variables. Consequently, strategy process studies of such intentions need to get very 
close to the specificities of the events making up a strategy. This is why the recent 
trend in strategy research is calling for taking micro-processes into account.  The 
micro perspective in strategy research is able to identify challenges and study actions 
at the periphery levels, not only the actions at the centre level (Rouleau, 2005). This 
approach, which is called the activity-based view of strategy (Johnson et al., 2003), 
investigates the impacts of micro processes and activities on organisational-level 
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outcomes. Thus, the activity-based view is concerned with the consequential details 
of organisational work and practice (Whittington, 2003). In brief, based on a micro 
perspective, it has been argued that studying the process for developing macro-
strategy variables (such as organisational capabilities) necessitates studying building 
generative mechanisms based on organisational activities and micro processes.  
 
3.1.2. Approach to methodology 
 
Basic methodological worldviews 
While ontological assumption is about ‘nature of reality’, epistemological 
assumption concerns ‘knowledge of reality’ and how the reality can be known. 
Different epistemological and ontological assumptions locate between objectivism 
and subjectivism (Crotty, 1998).  Based on such variety of ontological and 
epistemological positions, different research paradigms have been formed including 
positivist versus social constructivism. While the positivist position is based on ‘an 
objective reality out there’ waiting to be ‘collected’ (Boland & Tenkasi, 1995), 
‘social constructivism’ includes the assumption that reality is context-specific and 
multiple realities can co-exist (Creswell, 1994). 
  
Research methods based on objectivism look for causes and effects and explanation, 
while the methods with subjectivism rely more on language, consciousness, shared 
meanings, documents, tools and other artefacts (Klein and Myers, 1999). Within 
subjectivism, understanding can be gained through “reconstruction of the self-
understanding of people have dealt with that reality, and hence, some actions or 
actors of a specific context although could be taken as natural and obvious but they 
are actually artefacts of that particular contexts” (Crotty, 1998). 
 
Methodological positioning of this study 
The findings about methodological approaches from earlier stages of research in this 
field have so far indicated that, to contribute to this field at the current stage of 
theory development, researchers should focus on micro processes which gradually 
build competitive advantage. As a summary of what was reported in previous 
sections, it can be said that research in the field of strategic management has started 
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to focus on the ‘content’ of strategy. Through this research, scholars (of the resource-
based school of thought) have examined the resource characteristics that can be 
sources of competitive advantage. This research was looking for global variables 
predicting performance and found distinctiveness as a characteristic which is a 
source of competitive advantage. However, based on the problems raised within this 
stream of research due to contradictory results, focus turned toward the ‘process’ of 
strategy to investigate how distinctive resources can be achieved. In this line of 
enquiry emphasis was on the ‘events’ across which the competitive advantage was 
built up. Indeed, scholars of this view have investigated the specific processes of 
firms which have created the competitive advantage. This stream of research has also 
been criticised for being too ‘descriptive’ leading to the recent appeal for a micro-
perspective approach.  
 
Analysing this trend shows that by changing the focus of research from finding the 
resource characteristics to finding the process underlying such resource 
characteristics, the research paradigm has changed from taking a positivist stance 
toward an interpretive stance. Indeed, while earlier studies on strategic management 
were based on ‘objective’ ontological and epistemological positions later research 
has followed ‘subjective’ ontology and epistemology. This argument is consistent 
with that of Sminia (2009) who argued that strategy formation research has been 
informed by different streams of research based on different ontological and 
epistemological assumptions. He concluded that at the current stage, research needs 
to link mentioned streams of research and create new ontological and 
epistemological assumptions. In this regard, he has proposed a middle-ground 
position on the objective–subjective continuum. This suggestion follows the theory-
oriented explanation approach of Hall (2006) based on matching empirical evidence 
with theoretically derived process patterns. This approach is also consistent with 
Langly (1999), who suggested linking the stories from process data to process 
variables. She argued that through this approach a researcher can relate the process 
theory to variance theory (Mohr, 1982). She has argued that external validity of this 
research is at a moderate level because the number of cases is limited. Indeed, the 
variance variables that emerge from the analysis of process data (based on 
theoretically driven patterns) are specific to the company in which they are found; 
they are manifestations of global variables and not the original global variables 
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(generalisable variables). Yin (2003) suggested ‘analytic generalisation’ for such 
situations instead of generalising findings. Accordingly, while the outcome variables 
themselves are not generalisable the logic through which they are achieved is 
applicable to other cases. In other words, in this form of research, while the ultimate 
‘reality’ under investigation is not global, the approach to such a reality is 
generalisable. Consequently, while this research follows a ‘subjective’ ontological 
assumption, it is based on ‘objective’ epistemological assumptions. These 
ontological and epistemological positions fit ‘critical realism’, where the researcher 
is a ‘mediativist’, seeing social circumstances as mediating between reality and 
accounts of reality, but not eliminating the effects of reality (Sminia, 2009).   
 
In brief, since the current stage of theory building in strategic management 
necessitates integration of both the content and process of strategy, it can be 
concluded that the methodological stance for such research may follow the ‘critical 
realism’ paradigm. This argument is consistent with Edmondson and McManus 
(2007), who argued that in the field of management research the methodology should 
fit the stage of theory development. Based on such an argument, a micro perspective 
in strategy formation research may lead to better results by employing 
methodologies based on the critical realism stance.     
 
Aligned with the above mentioned findings from the critical analysis of 
methodological literature about strategy formation, critical analysis of related 
literature in this thesis has revealed that knowledge integration may serve both the 
content and process of capability development, in the context of product innovation. 
However, there are fewer insights on its contribution to actual integration of the 
content and process of capability development toward Strategic Capability 
Development. In this regard, the conceptual framework of this thesis indicates that 
the phenomenon of research for studying the integration of the content and process 
of capability development needs to be the interaction of reciprocity between 
capability development and knowledge integration (within the context of product 
innovation) at the project level and with developing existing capabilities at the 
organisational level. In other words, to integrate the content and process of capability 
development this thesis investigates the impact of dynamics of micro processes (in 
this case, knowledge integration within product innovation) on the creation of 
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competitive advantage (in this case, strategic capability). Accordingly, this study is 
consistent with current appeals to apply a micro-process view for integrating the 
content and process of strategy process. Consequently, aligned with micro-
perspective research in strategy formation, this thesis has positioned itself within a 
‘critical realism’ methodological stance. 
 
3.2. Research design 
 
This section justifies and proposes a research method which fits with the 
methodological position and requirements of this thesis, which were discussed in the 
previous section. Then, based on the RQ and S-RQs of this research, a research 
design is discussed and the research setting appropriate for conducting this study is 
selected. The specific steps for implementing the research design adopted are then 
identified and explained.  
 
3.2.1. Justification for the research method 
 
This research intends to study the role of knowledge integration in Strategic 
Capability Development within the context of product innovation. Based on this 
research objective, the phenomenon of research has been identified as the interaction 
of reciprocity between capability development and knowledge integration at the 
project level and with developing existing capabilities at the organisational level. 
Two reasons are provided as justification for employing a case study method as the 
research strategy for this thesis. 
  
Firstly, the theoretical analysis of methodological literature on Strategic Capability 
Development indicated that, at this stage of theory development and based on the 
‘critical realism’ paradigm adopted in this thesis, theory elaboration (Lee, 1999; 
Burawoy, 1991) is needed to further progress the developmental path of knowledge 
surrounding this phenomenon. In this regard, case studies may develop knowledge 
over a specific setting which can add to a broader theory using analytic 
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generalisation compared to statistical generalisation in non-interpretive methods 
(Yin, 2003; Stake, 1995).  
 
Secondly, Creswell (1994) argued that different research strategies are associated 
with different uses of theory. In relation to this, three research strategies are 
available: explanatory, descriptive or exploratory (Marshall & Rossman, 2010). This 
thesis intends to study the phenomenon of research in the context of the Iranian auto 
industry. Since there has been little systematic research of this context in relation to 
Strategic Capability Development this study is primarily exploratory. In addition, a 
major application for case study research is to explore those situations in which the 
intervention being evaluated has no clear set of outcomes (Yin, 2003).  Accordingly, 
the case study is a suitable research strategy because it will provide an in-depth 
understanding of a central phenomenon (Neuman, 2002)—in this case Strategic 
Capability Development within the an Iranian auto industry company. Furthermore, 
Benbasat et al. (1987) point out that, based on the case study method, before 
conducting the study the researchers do not clearly know what variables need to be 
studied and how they can be measured, and such a lack of a priori knowledge often 
varies among different studies. In this regard, the case study is a holistic approach 
that can clarify the boundaries of the case (Swanborn, 2010), allowing the study of 
contextual factors and process elements in the same real-life situation (Eisenhardt, 
1989; Halinen & Tornroos, 2005; Pettigrew, 1988)—in this case within the context 
of Iran Khodro Company (IKCO) which is the case company. 
 
3.2.2. Case study design and research questions 
 
Since the author of this research has been involved in industrial management in Iran 
during his work experience, he found many cases of failure among Iranian 
manufacturing companies. Personal observation suggested that these companies tend 
to remain focused on their inertia while experiencing environmental change. The 
main problem is that many Iranian manufacturing firms lose their competitive 
advantage over time. Theories of strategic management indicate that the reason for 
this failure is the absence of ability to develop competitive capabilities over time. As 
explained, dynamic capability and ambidexterity are the capacities that a firm 
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requires for such adaptation (Teece, 1994; O'Reilly & Tushman, 2008). The problem 
of how firms can achieve ambidexterity and dynamic capability at the same time 
(which is based on managing knowledge integration within the context of product 
innovation) is the focus of this research. 
 
This thesis intends to integrate the content and process of capability development 
based on the roles of knowledge integration (within the context of product 
innovation) in combining ambidexterity and dynamic capability perspectives of 
capability development. In this regard, Yin (2003) suggested five elements for a case 
study design:  
 
1. a study's questions 
2. its propositions, if any 
3. its unit(s) of analysis 
4. the logic linking the data to the propositions 
5. the criteria for interpreting the findings. 
 
This study investigates the role of knowledge integration in Strategic Capability 
Development within the context of product innovation. As discussed in the previous 
chapter, the key RQ of this thesis is: 
 
 “How do firms develop strategic capability based on the dynamics of knowledge 
integration within the context of product innovation?” 
 
To answer the key RQ, the contribution of knowledge integration within the context 
of product innovation to the content and process of capability development needs to 
be understood. Based on the current understanding (of combination of ambidexterity 
and dynamic capability) within the literature (developed in this thesis), the 
conceptual framework of this thesis has identified the influences of knowledge 
integration with regards to the content and process of capability development, within 
the context of product innovation. In relation to the content of capability 
development, the conceptual framework has proposed that organisational capability 
development affects knowledge integration, and (vice versa) knowledge integration 
affects organisational capability development. However, current understanding 
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developed in this thesis fails to explain how such bidirectional impacts are achieved. 
Accordingly, as discussed in the previous chapter, S-RQ1 and S-RQ2 have been 
formulated to address such deficiencies: 
    
 “How does organisational capability development affect managing 
knowledge integration across different product innovation projects?” 
 
 “How does managing knowledge integration across different product 
innovation projects affect organisational capability development?” 
 
Regarding the process of capability development, the conceptual framework of this 
thesis has indicated that knowledge integration across sequences of product 
innovation projects may contribute to Strategic Capability Development. However, it 
fails to explain how such an impact arises. Accordingly, as discussed in the previous 
chapter, S-RQ3 is designed to address this deficiency: 
 
 “How does the dynamics of knowledge integration across different product 
innovation projects affect processes for developing existing organisational 
capabilities?” 
 
Consequently, by collecting data to answer these S-RQs, the key RQ may be 
answered as well. To answer these S-RQs, this study investigates the impact of the 
reciprocal relationship between knowledge integration and organisational capability 
development on developing existing capabilities in the context of product 
innovation. This thesis proposes that such interactions can be investigated based on 
the analysis of the processes involved in capability development at two levels of 
analysis including: 
 
 Processes which form the reciprocal relationship between organisational 
capability development and knowledge integration at the project level. 
 
 Processes for developing existing capabilities at the organisational level. 
 
89 
 
Accordingly, as Figure 3.1 illustrates, an embedded case study has been designed to 
study the maturation of Strategic Capability in a case company over the course of 
four product innovation projects, spanning an 18-year period.  
 
Based on the aim of this research, investigation of such a phenomenon forms the 
basis for drawing conclusions for leading the reciprocal relationship between 
capability development and knowledge integration that occurs across the sequence of 
product innovation projects towards developing existing capabilities. Basically, the 
conceptual framework of this study shows that the reciprocity between knowledge 
integration and capability development in the context of product innovation 
contributes to explorative and exploitative capability development. Indeed, based on 
current understanding within the literature, the reciprocal relationships between 
knowledge integration and capability development across the sequence of product 
innovation projects generally lead to the emergence of new organisational capability 
(which may or may not be a source of competitive advantage).  
 
Accordingly, existing knowledge in the field explains the role of knowledge 
integration in general capability development within the context of product 
innovation. However, there is less insight about the role of knowledge integration in 
developing a specific type of capability such as strategic capability. For this purpose, 
a more in-depth understanding of the general-level relationships (relationships based 
on current understanding) related to Strategic Capability Development is required to 
adjust (specify) those general relationships in accordance with the specific conditions 
of, and required details for, Strategic Capability Development. In brief, there is a 
need for this study to focus on the depth of constructs and relationships discussed in 
the conceptual framework and conceptualise those constructs and relationships (the 
conceptual framework) specifically in relation to Strategic Capability Development 
(or operationalisation of the current conceptual framework in the context of Strategic 
Capability Development). Accordingly, this study has been designed for the purpose 
of ‘theory elaboration’ (Lee, 1999; Lee, Mitchell, & Sablynski, 1999).  
 
By conducting the comparative case study based on the embedded design 
(mentioned above), this study creates findings at both the project and organisational 
level. 
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Figure 3.1: Research design 
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Based on discussing the role of the dynamics of knowledge integration in the 
linkages between these findings from two levels of analysis (content and process of 
Strategic Capability Development), an in-depth understanding of the content and 
process of capability development can be achieved. By developing a more focused 
understanding of the content and process of capability development they may be 
integrated and ‘theory elaboration’ can be achieved. Such theory elaboration would 
form the basis for the conceptualisation of Strategic Capability Development and 
would contribute to the development of theoretical and practical frameworks and 
implications. 
 
3.2.3. Research setting 
 
Based on the research design adopted within this thesis, as discussed in previous 
section, two units of analysis are included in this study: project level and 
organisational level. While factors influencing/influenced by the development of 
existing capabilities are studied at the organisational level, constructs involved with 
reciprocity between capability development and knowledge integration (in the 
context of product innovation) are examined at the project level. Accordingly, 
following the suggestion of Yin (2008) an embedded case study design is adopted 
rather than a holistic case study design. Consequently, case selection in this study 
includes two levels: selecting the case company and selecting the case projects. 
 
Case company selection   
 
With regards to case selection, Stake (1995) argued that case studies can be used for 
two purposes: intrinsic case studies in which the researcher seeks a better 
understanding of the particular case, and instrumental case studies to examine a 
particular instance in order to provide insight into an issue or refinement of a theory. 
This thesis looks for ‘analytic generalisability’ and, aligned with Stake’s (1995) 
second classification, adopts an instrumental case study. Therefore to conduct this 
research, theoretically relevant cases can be research contexts which are 'cases of' 
Strategic Capability Development (as particular instances).  
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In this regard, Eisenhardt (1989:547) argues that “it makes sense to choose cases 
such as extreme situations and polar types in which the process of interest is 
‘transparently observable’”. In relation to Strategic Capability Development, the 
Iranian auto industry offers insights into organisational renewal within firms with the 
aim of developing strategic capabilities. More specifically, the Iranian Government, 
as an emerging economy, has planned for economic transformation toward 
liberalisation. Therefore, policy-making has been aimed at enabling firms to enter 
global markets and compete based on free-market-based mechanisms.  
 
In particular, the auto industry, due to its strategic value (in terms of creating 
massive job opportunities and having a high, but rather achievable, technology base) 
was better valued and supported. Policy-making related to this industry has been 
dynamic and aligned with industry participants’ level of Strategic Capability 
Development. In fact, government has encouraged and supported the gradual 
emergence of strategic capability within this industry. Accordingly, IKCO’s 
capability (as an auto industry participant) has been transformed from a car 
assembler to a leading car maker in the Middle East, Central Asia and North Africa, 
ranked 14th amongst car makers world-wide. Thus, based on the expectations of the 
instrumental case study method adopted, IKCO is an excellent context for examining 
Strategic Capability Development19 as an extreme case where the phenomenon under 
study is ‘closer to the surface’ and easier to observe (Eisenhardt, 1989; Pettigrew, 
1990). 
 
Within the Iranian Government’s long-term planning for the auto industry’s 
development, special attention was placed on IKCO as the major car maker within 
the Iranian auto industry (having between 65% and 90% of market share during the 
last 47 years). In other words, IKCO has been the key player in the government’s 
                                                            
19  In order to find an appropriate context for this study in Iran, the author of this thesis undertook a prior 
investigation on different industries in Iran. Twelve people who were experts and related to the field of 
investigation were initially interviewed in order to select the most appropriate industry and company in Iran for 
the purpose of this study. These interviews were conducted with four academics, three people from professional 
bodies, two people from IKCO (as the largest auto maker in Iran) and three people from related bodies of 
government. Most of them agreed that IKCO has undertaken various product innovation projects and apparently 
developed strategic capability and, hence, is the most suitable case for this study as there is rich information 
within this firm relating to the research objective.  
93 
 
scenario for the auto industry’s development and is located at the centre of such 
development. Accordingly, this company’s history and company information may 
reflect the whole auto industry’s development because the entire industry was 
established and grew to reflect the Strategic Capability Development at IKCO. Since 
this company, in relation to the research objective of this thesis, could be 
representative of the whole industry it was selected as the single case of this study. 
The advantage of IKCO over other industry participants was the availability of rich 
information within this company and the author of this thesis did not intend to 
sacrifice such richness for increasing external validity. While choosing multiple 
cases could generate more generalisable findings, the quality of those findings would 
be lower than the findings from an in-depth analysis of IKCO. In this regard, Dyer 
and Wilkins (1991: 615) argued “theory that is born of such deep insights [from a 
single ‘deep case study’] will be both more accurate and appropriately tentative 
because the researcher must take into account the intricacies of a particular context.”  
 
The following section provides a brief description of the context of this research, 
including the context of the country, industry and the company in which this study 
has been conducted.  
 
The country context 
Dosi (1982) argued that industrial development includes points where ‘paradigm 
shift’ happens. Teece (1986) argued that after each ‘paradigm shift’, the environment 
within that industry is characterised with uncertainty. Firms within this period of 
time are not sure about what product design will fit the market requirements. 
However, he argued that with the emergence of a ‘dominant design’ another period 
of time with more stability begins. Argyres (2011) argued that while firms undertake 
product innovation before the emergence of a ‘dominant design’ (a new industry-
wide product platform), after that firms will undertake more process innovation. 
These arguments are primarily based on studies conducted in the context of 
developed countries. 
 
However, the industrial dynamics studies conducted in the context of developing 
countries revealed that industry development within developing countries follows 
different patterns to that in developed countries. Kim (1980) noticed that, unlike 
94 
 
developed countries’ models of industrial development which follow product 
innovation to process innovation, within developing countries industry development 
starts from process innovation and then proceeds to product innovation. In this 
regard, some authors like Lee (2005) have demonstrated that the process innovation 
period (as the beginning of industrial development) is a ‘technology catch-up’ 
period. More specifically, Rush, Bessant and Hobday (2007) argued that during the 
process development (technology catch-up) period, firms in developing countries are 
actually learning the capability. This is why firms within developing countries 
cannot start with product innovation because they don’t have the knowledge and 
capability to do so and therefore have to start with process innovation during which 
time they may learn the technology which is to be later applied for product 
innovation. Hence, while companies from developed countries develop capability on 
technology frontiers (Hobday, Rush & Bessant, 2004), firms within developing 
countries are a step behind technology frontiers, trying to “leapfrog” by developing 
strategic capabilities (Lee & Lim, 2001). In brief, while industrial development in 
developing countries is based on a firm’s capabilities which are already developed, 
industrial development in emerging economies includes developing capabilities 
within firms.  
 
The Iranian Government (as a developing country) has planned for economic 
liberalisation. On the other hand, democratisation of the economy is based on having 
firms within industries having the capability to compete within free-market-based 
conditions. As discussed above, industrial development within such developing 
countries leads to Strategic Capability Development within firms. Accordingly, the 
Iranian Government has supported industrial development and encouraged firms in 
Strategic Capability Development. Therefore, the context of Iranian firms may 
represent the context through which strategic capability has been, or is being, 
developing.  
 
The industry context 
The world automotive industry is amongst the industries that have experienced a 
wave of strong engineering outsourcing in recent years (Fujimoto, 1997; Liker, 
Sobek, Ward, & Cristiano, 1996; Helper & Sako, 1995; Womack, Jones, & Ross, 
1990). Outsourcing has a number of motivations/drivers. Besides lead-time 
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shortening, product integrity and flexibility, the main motivation for outsourcing is 
cost efficiency (Clark, 1989; Clark & Fujimoto, 1991; Nishiguchi, 1994). On the 
other hand, Sturgeon and Van Biesebroeck (2009) explained that based on 
production-side dynamics, automotive production and employment are typically 
clustered in one or a few industrial regions. In some cases these clusters specialise in 
specific aspects of the business, such as vehicle design, final assembly or the 
manufacture of parts that share a common characteristic, such as electronic content 
or labour intensity. Accordingly, the wave of outsourcing has led to the emergence 
of specialised firms within this industry which indicates Strategic Capability 
Development of firms within the auto industry. Indeed, Strategic Capability 
Development is an important (and hence, observable) issue within the automotive 
industry. 
 
In the context of the automotive industry, which is the industry context of this study, 
countries like Japan, Germany and small European countries have already surpassed 
their export potential. However, the influence of emerging economies including 
China, Mexico, Brazil, Iran, Thailand and Indonesia in the car industry is growing 
(Peridy & Abedini, 2008). In the last 10 years Iran has emerged as a major car 
producer in the world. A study among 40 major car exporting countries and 34 car 
importing countries across the world (Abedini & Péridy, 2009) identified Iran as 
having a huge potential for car exportation (100 times less than its fitte value).   
 
The Iranian automotive industry has been subject to several market changes over the 
last three decades due to government policy on import replacement in this sector. As 
a consequence the automotive industry has experienced four distinct periods with 
different environmental situations (Koohi, 2006). First, as Koohi (2006) explained, 
this industry started in Iran in 1966 and during the period from 1966 to 1979 there 
was no support from government for this industry. During the second period, from 
1979 to 1989, government provided the industry with the minimum support it 
required for its existence. However, during 1989 to 1994 the government sensed the 
strategic value of the industry and started to invest in it.  
 
The fourth period, from 1994 to the present, has been an awakening and learning 
period, which has received the full support of government. Government policy has 
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been focused on protecting companies’ market share in order to provide the industry 
with a secure period of time for capability development. The next period is expected 
to be centred on removing supports and leading the industry into free international 
competition. In fact, the industry is at the stage where it can start to compete using 
free-market mechanisms (Abedini & Péridy, 2009; Pakneiat, Panahi & Noori, 2010). 
Accordingly, firms within the Iranian auto industry developed strategic capabilities 
during the fourth period (which has been a learning period). Specifically, IKCO, as 
the leading company in the Iranian automotive industry, has been placed at the centre 
of attention in regards to policy-making and has developed strategic capability.  
 
The company context20 
Iran Khodro Company (IKCO) is the major car producer within the Iranian auto 
market having more than 60% market share. Their head office and the main 
production site of this company are located in Tehran (Iran’s capital city). IKCO 
started in 1966 by assembling a sedan called ‘Peykan’ based on an alliance with an 
British company. This company (IKCO), which was established based on initial 
capital of $40,000, gradually localised the production of car parts, achieving self-
sufficiency, and also increased its production volume up to 98,000 sets of Peykan in 
1977. After this date, due to external and internal environmental turbulence, IKCO’s 
growth trend experienced some fluctuations.  
 
However, the company kept on producing Peykan in its original form until 1988 
when the Iran–Iraq War ended and the Iranian Government decided to restore the 
country after eight years of war which had imposed considerable economic damage, 
causing Iranian industry to fall behind the international edge of technology, 
marketing and competition. To turn the economic situation toward a prosperous and 
dynamic environment, the Iranian Government supported building new industrial 
infrastructures. In this regard, the auto industry was identified as having strategic 
value in terms of creating job opportunities and improving the technology base of the 
country. Accordingly, the automotive industry was supported toward maturation of 
                                                            
20 Information presented in this section is gathered from IKCO’s website (www.ikco.com), the Iranian 
Ministry of Industry’s, Mine and Trade’s website (http://intl.mim.gov.ir/index.php) and Iran Khodro 
Industrial Group News’ website (www.ikcopress.com ). 
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locally produced products and establishment of the industry at different associated 
layers (of the industry value chain). Such policy specifically considered IKCO (as 
the industry’s key player), encouraging and supporting them to transfer technology 
and build capability for designing cars locally.  
 
Consequently, in 1989 IKCO started its three-year strategic alliance with Peugeot 
and developed a new Peykan based on carrying over the engine from the Peugeot 
504 and called it “Peykageot”. Furthermore, in 1994 the company set down a seven-
year program to increase the volume of production up to 300,000 units and also 
improve the quality of the product toward international standards. In this regard, 
IKCO gradually started to restructure and establish specialised internal departments 
(e.g. research and development, engineering and production, strategic planning and 
studies, and marketing departments, etc.) as well as subsidiary companies (including 
SAPCO, TAM, ISACO, IPCO, etc.).    
 
This long-term plan was followed with a ten-year plan aimed at globalisation, 
product diversification and competitiveness. As a result, after 39 years of production 
Peykan was phased out in 2005, indicating a turning point in the company's history 
technology-wise, with a focus toward better customer satisfaction. In this regard, 
IKCO developed its first ‘national engine’ and installed it in its products. 
Furthermore, it was able to develop leading edge knowledge for designing CNG-
based (Compressed Natural Gas) engines targeting the global market. IKCO was also 
producing quality products (receiving an EFQM award in 2007) and diversified its 
products into different market segments to protect its local market share from 
international brands. Once having a single site for production, it now has six sites in 
different Iranian cities (Tabriz, Shiraz, Mashhad, Semnan, Tehran and Babol) and 
also six other sites in different countries around the world (Syria, Belarus, 
Venezuela, Egypt, Senegal and Azerbaijan). IKCO is now the leading car maker in 
the Middle East, Central Asia and North Africa. The volume of production in this 
company increased to 755,000 in 2010, ranking it 14th in the world and positioning 
the Iranian auto industry 16th in the world21.    
 
                                                            
21 Source: OICA Organisation website (http://oica.net) 
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Due to IKCO’s Strategic Capability Development, as illustrated in Figure 3.2, IKCO 
presents as an excellent context for examining how an organisation develops 
strategic capability. The use of extreme cases facilitates theory elaboration because 
the phenomenon under investigation is ‘closer to the surface’ and easier to observe 
(Eisenhardt, 1989; Pettigrew, 1990). However, the conceptual framework of this 
thesis proposes that, in the context of product innovation, such capability 
development is achieved through knowledge integration. Within the pilot study of 
this thesis (in the context of the case company), four product innovation projects 
were identified as having a major impact on capability development. Accordingly, 
within this thesis, these product innovation projects—Pars, Samand, Soren and 
Dena—were adopted as case projects embedded within the case company under 
investigation. 
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Figure 3.2 
Historical development of strategic capability at IKCO Company 
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Case projects selection  
 
The phenomenon of research in this study is the interaction between knowledge 
integration and Strategic Capability Development, in the context of product 
innovation. As reflected in the critical analysis of literature reviewed in this thesis, 
studies so far concerning the role of knowledge integration and product innovation 
have emphasised either the process or content of capability development. They are, 
therefore, mainly ‘theory-oriented’ or ‘descriptive’. However, to integrate the 
content and process of capability development, a study of Strategic Capability 
Development may assume a middle-ground position between these two polar types. 
Accordingly, as mentioned before, based on the ‘critical realism’ perspective, this 
study looks for analytic generalisability. Analytic generalisation refers to the study of 
a phenomenon in its real context to support, contest, refine or elaborate a theory, 
model or concept (Schwandt, 1997).  
 
Discussing the implications of analytic generalisation for sampling, Eisenhardt 
(1989: 537) argued that, “not sampling from a population, but the ‘concept’ of a 
population is crucial, because the population defines the set of entities from which 
the research sample [is] to be drawn”. In this regard, she suggested using theoretical 
sampling and explained that “the goal of theoretical sampling is to choose cases 
which are likely to extend the emergent theory. In contrast, tradition within-
experiment hypothesis-testing studies rely on statistical sampling, in which 
researchers randomly select the sample from population.” (Eisenhardt, 1989: 537).  
 
Aligned with this view and following ‘replication logic’ (Yin, 1994), a series of 
product innovation projects are selected as embedded cases through which the 
dynamics of knowledge integration have led to Strategic Capability Development. 
These product innovation projects represent the ‘most likely’ cases (Flyvbjerg, 2006) 
within the case company to replicate the integration of the content and process of 
capability development to explain Strategic Capability Development through 
knowledge integration, in the context of product innovation. 
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In general, Sanchez and Mahoney (1996) classified all product innovation projects 
into four cells: incremental, modular, architectural and radical learning. These cells 
contain different knowledge integration contents and serve different types of 
capability development. Accordingly, selecting product innovation projects from all 
cells of this classification reflects reciprocity between capability development and 
knowledge integration, as well as developing existing capabilities, in the context of 
product innovation. Accordingly, by studying such product innovation projects, the 
researcher may find out about (observe) the interaction between knowledge 
integration and Strategic Capability Development, in the context of product 
innovation (the phenomenon of research within this thesis). Therefore, by finding 
such sites and investigating the phenomenon of this study, the analysis of data may 
contribute to the integration of the content and process of capability development 
toward Strategic Capability Development. Hence, such a sampling method has led to 
the selection of ‘most likely’ cases (Flyvbjerg, 2006). In addition, selection of 
embedded cases from all cells represents inclusion of all archetypes of such cases 
which is somewhat consistent with Eisenhardt’s suggestion (1989) to include polar 
cases within the case study.   
 
A review of the case company’s product innovation projects within the pilot study 
showed that strategic capability has matured in this company over a period of 18 
years and over the course of four product innovation projects. Table 3.1 shows the 
sequence of these projects and indicates the period of time that each project spanned 
within the 18 years of IKCO’s Strategic Capability Development. Characteristics of 
these projects (Pars, Samand, Soren and Dena), as shown in Table 3.1, match with 
archetype product innovation projects as suggested by Sanchez and Mahoney (1996). 
The following section briefly describes and introduces these projects and justifies 
how each project locates within each cell22.  
 
 
 
                                                            
22 Information presented in this section is gathered from IKCO’s website (www.ikco.com), the Iranian 
Ministry of Industry, Mine and Trade’s website (http://intl.mim.gov.ir/index.php), IKCO’s company 
reports and presentations and SAPCO’s (IKCO’s supply chain managing company) company reports 
and presentations. 
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Table 3.1: Matches between case projects with classification suggested by Sanchez 
and Mahoney (1996) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pars project 
 
In 1989 IKCO started its strategic alliance with Peugeot resulting in the “Peykageot” 
(based on putting a Peugeot engine in a Peykan). Using the Peykan platform (which 
was an old platform), made the Peykageot a low-tech product. Accordingly, IKCO 
decided to ask Peugeot to transfer its platform technology used in the Peugeot 405 to 
IKCO. As a result, Peugeot built and equipped a shop at IKCO’s site and IKCO 
started by assembling imported Complete Knocked Down components (CKDs) 
(components that can be assembled and the whole product built) of the Peugeot 405. 
After a while local suppliers were encouraged to localise part production to achieve 
self-sufficiency in producing the Peugeot 405. Based on the Iranian Government’s 
intent to revitalise the auto industry in the early 1990s, car imports were restricted 
(based on tariff rates between 90% and 195%) to save the market for IKCO, 
providing the company with the opportunity to develop capabilities. 
 
     
Incremental 
innovation  
 
 Pars project 
(1994-1997) 
 
 
Modular 
innovation  
 
Samand project 
(1996-2001) 
 
Architectural 
innovation  
 
Soren project 
(2005-2008) 
 
 
Radical 
innovation 
 
Dena project 
(2010-2012) 
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Since car imports were very expensive and the volume of local production was 
limited, long queues for product purchase resulted (people paid up to two years 
upfront for product purchase). However, Iranian consumers had experienced the 
Peugeot 405 (which was based on advanced technology and had luxury options at 
that time) and, as a result, were willing to pay more for and buy luxury products. 
Consequently, there were less risks for IKCO in developing a really new product and 
developing a new product under the Peugeot brand based on the Peugeot 405’s 
platform (involving localised part and product production) minimised this risk.  
  
In this regard, Peugeot Pars (in this thesis referred as Pars, Figure 3.3) was a semi-
developed idea of Peugeot as an improvement to the Peugeot 405. Peugeot and 
IKCO co-developed this product between 1994 and 1997 as a new product. Since the 
innovativeness in design within this project was limited to upgrading the look of the 
product, there was no emphasis on either component or architectural innovation. 
Accordingly, based on Sanchez and Mahoney’s classification, this project is 
positioned in the incremental innovation cells. 
 
Figure 3.3: Pars 
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Samand project 
 
Developing Pars was a successful project and for the first time IKCO was involved 
in new product development. However, since Peugeot was the brand owner, IKCO 
was limited in making changes. In addition, although car imports were still restricted 
based on governmental policies, the volume of local production had increased and 
the purchase queues were shortened. IKCO had to diversify its product in order to 
achieve the highest sale volume possible. Indeed, while IKCO had to diversify its 
products to meet different consumers’ requirements, it was limited in making 
changes because it was producing under Peugeot’s brand name. Accordingly, IKCO 
took a big step toward Strategic Capability Development by developing a ‘national 
car’ called the Samand (Figure 3.4).  
 
 
 
 Figure 3.4: Samand 
The design of this car, between 1996 and 2001, was managed by IKCO and it was 
developed under IKCO’s brand. Being a national product provided IKCO with the 
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flexibility to adapt and change the Samand (which happened in the next two case 
projects) in accordance with market dynamics without needing a foreign partner’s 
authorisation, as was the case in Pars project.  
 
Accordingly, in this project, learning was key priority—not profit making—and the 
company emphasised long-term returns. In essence, government policies (based on 
restricting car imports and protecting IKCO’s market share) were aimed at providing 
IKCO with a period of security (free from competitive pressures), encouraging the 
company to invest and learn based on long-term returns. Developing the Samand, in 
brief, allowed IKCO to design a car which met most of the Iranian market’s needs 
(as its major target market) and was adaptable based on market dynamics.  
 
Within this project IKCO formed many alliances with foreign partners to develop 
different subsystem components. While IKCO managed the process at a higher level, 
designing of all of the details was undertaken by a large number of foreign partners 
which specialised in different components. Hence, IKCO learned how to change 
product components. Based on Sanchez and Mahoney’s (1996) typology, the 
emphasis in this product innovation project was on component innovation. This 
characteristic of the Samand project matches with the modular innovation cell of the 
classification suggested by Sanchez and Mahoney (1996).    
 
Soren project 
 
Since the Samand was IKCO’s first experience at designing a car under its brand, the 
failure rate reported by consumers was higher than normal. These reports indicated 
that IKCO had not yet completed the learning cycle and still needed to apply the 
knowledge which was learned during the big investment of Samand. Accordingly, 
IKCO created an internal force to amend the Samand’s design.  
 
At the same time, car imports were still restricted but other local car producers, such 
as Saipa (in alliance with Renault), Bahman group (in alliance with Mazda), Kerman 
motors (in alliance with Daewoo) and Pars Khodro (in alliance with Nissan), were 
offering greater variety in luxury cars (local competitors at this time were more 
active in competing with each other compared to during the Samand and Pars 
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projects). Moreover, the post-war economic situation in Iran was characterised by 
gradual transformation toward economic liberalisation which resulted in the 
emergence of a new layer of rich people within the consumer market. Hence, Iranian 
consumers could spend more and buy from local rivals of IKCO. Based on this 
situation, and considering that IKCO had not made any major changes to the Samand 
since a couple of years from its production, external pressures forced IKCO to 
develop a more luxury version of the Samand.  
 
Based on the mentioned internal and external forces, the Soren (Figure 3.5) was 
designed at IKCO between 2005 and 2008. In this project, some of the Samand’s 
subsystems were replaced by new high-tech subsystems (such as the air bag system, 
ABS braking system, flexible wheels, and interior trim) contributing to the creation 
of the Soren’s luxury attributes. During this project, local suppliers grew and made 
alliances directly with foreign partners. 
 
 
 
 Figure 3.5: Soren 
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After establishing their production lines within the Pars and Samand projects, 
IKCO’S engineers both projects started to learn about designing subsystems and 
gradually formed their own research and development (R&D) departments (as 
distinct from IKCO’s existing R&D departments). Since the Soren project, one-by-
one subsystems changed to be appropriately fitted with the product architecture and 
other subsystems. The Soren project is therefore a case of architectural innovation 
based on the product innovation classification of Sanchez and Mahoney (1996). 
 
Dena project 
 
Based on a general trend toward economic liberalisation, the custom tariff for car 
imports started to decrease from 2009 and the rate of car imports dramatically 
increased. Since foreign car producers had developed cars for different price 
segments of the market, in the Iranian market they could offer products closer to 
consumers’ requirements (in terms of quality and price) than IKCO could. To 
compete with such international competitors IKCO had to aggressively develop a 
new car for a critical price segment of the market in which foreign products 
threatened IKCO’s existing products. Accordingly, between 2010 and 2012 IKCO 
developed the Dena (Figure 3.6) as a luxury product based on up-to-date technology 
with a competitive price in the market. In this product, in addition to changing 
subsystems using up-to-date technology, a configuration of subsystems was selected 
in order to create the luxury attributes that consumers were looking for while still 
being affordable for a range of consumers to buy.  
 
Accordingly, the priority was on improving the technology base of certain product 
infrastructures. For example, they changed the electrical infrastructure of the car 
from a point-to-point system (wire-base) to a multiplex (digital) system, and the 
car’s safety infrastructure was improved to meet the EURO 4 standard. Designing 
the configuration of systems could gradually create a competitive position for IKCO 
within the world-wide auto industry. In particular, in relation to establishing the 
safety standard within cars, IKCO can now do this job better than some other 
emergent companies (which, similar to IKCO, are at the stage of developing car 
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design capability) and may sell this technology to them. In other words, by investing 
in learning and developing the highest safety standards, IKCO can position itself in 
relation to this infrastructure at the front-edge among world-wide competitors. 
During the lifespan of this project, local suppliers continued to grow and not only 
developed their own R&D centres, but also used these R&D centres to serve other 
suppliers including IKCO’s own R&D department. In this regard, some large local 
suppliers emerged which were able to integrate with other lower-level suppliers to 
serve IKCO.       
 
 
 
 
 Figure 3.6: Dena 
 
 
In the Dena project, all subsystems were changed simultaneously and, hence, not 
only did the subsystems themselves change but the configuration of subsystems 
changed (based on new technological infrastructure). Based on this level of 
innovativeness, this project can be classified as a product innovation project, with 
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emphasis on both component and architectural learning. Accordingly, based on 
Sanchez and Mahoney’s (1996) classification, the Dena project is positioned in the 
radical innovation cell.  
 
3.3. Research method  
 
This section describes the stages needed to conduct research in IKCO within the 
Iranian auto industry. To implement the research designed in the previous section, 
the specific steps needed are presented in two phases: data collection and data 
analysis. 
 
3.3.1. Data collection 
 
Information needed to implement the research design of this thesis was gathered at 
two levels: project level and organisational level. In this regard, data needed about 
the roles of the variables that emerged from the conceptual framework (involved 
with the reciprocal relationship between knowledge and capability development) 
within the case projects was designed to be collected within the first round of 
interviews with informants, who were asked about project-level items (in relation to 
the case projects).  However, data needed about factors influencing/influenced by 
developing existing capabilities at the organisational level (across case projects) was 
collected based on the second round of interviews with informants, who were asked 
about organisational-level items (organisational-level consequences of case projects) 
and secondary sources of information (having rich organisational-level information).  
 
Information sources 
 
Case study design uses different sources of data collection to gain an in-depth 
understanding from the case under investigation (Eisenhardt, 1989; Yin, 2003). This 
study’s main source of data collection is the semi-structured interviews. The study 
also used available and related secondary sources. 
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Based on the research design of this thesis, it was proposed to investigate the 
interaction of reciprocity between knowledge integration and capability development 
at the project level with developing existing capabilities at the organisational level. 
To do this, the approach taken in this thesis was to assess the reciprocal effects 
within each case project and, on the other hand, assess the development of existing 
capabilities as a result of undertaking each case project at the organisational level 
and eventually examine the role of the dynamics of knowledge integration in 
linkages between the reciprocal effects at the project level with factors involved in 
developing existing capabilities at the organisational level (and in the content and 
process of Strategic Capability Development).  
 
As mentioned earlier, data collection encompassed two levels, including data 
collection at the project level and data collection at the organisational level. In 
particular, data collection at the project level was aimed at gathering information 
about reciprocity between knowledge integration and capability development in the 
context of product innovation. In this regard, the roles of constructs that emerged 
from the conceptual framework (related to the reciprocal relationship) were 
investigated within the first round of interviews with informants, who were asked 
about project-level items (in relation to the case projects). On the other hand, it was 
discussed that data collection at the organisational level was aimed at gathering 
information about factors involved with developing existing capabilities at the 
organisational level (across the case projects). For this purpose, data collection at this 
level involved a second round of interviews with informants, who were asked about 
organisational-level items (organisational-level consequences of case projects), and 
secondary sources of data (which had rich organisational-level information).  
 
For the purpose of investigating the roles of the constructs (data collection at the 
project level), the goal of the first round of interviews was to find out about the level 
of constructs within each product innovation project. To achieve this goal, data were 
collected about constructs within each product innovation project. Therefore, the 
purpose of the first round of interviews was gaining as much information as possible 
on these constructs across the four product innovation projects.  
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Based on the information requirements at both the project and organisational levels, 
informants who had such information were identified during the pilot study of this 
research (see the section below titled Step 2:  Pilot study). 
 
Establishing contacts in the case company 
 
To conduct this research the connection with the case company was made through 
official procedures via the case company’s training department. IKCO’s training 
department is responsible for the educational and training background of the 
company’s manpower, as well as externally conducted research projects. After 
passing formal procedures, this research project was officially assigned to the 
technology section within the department of strategic planning and studies. The 
department of strategic planning and studies is a large department aimed at observing 
and designing the case company’s strategic approaches in four different areas: 
internal market, international market, product and technology.  
 
The manager of this section was the major connection between the researcher and all 
the departments across the case company. He was familiar with the researcher’s area 
of research and he held considerable knowledge concerning the company’s history, 
processes, different departments and different people. In brief, he knew where the 
researcher could find the type of information needed and he also knew the people 
who might have the depth and breadth of information needed. At the very least he 
could give insights into initial contacts in each department or section; the key people 
introduced to the researcher in those places could then provide the needed 
information and also help the researcher to find complementary pieces of 
information from other informants they knew.  
 
Interview procedure 
 
Conducting interviews in the case company included four steps. Initially the research 
instrument was designed with regards to the research questions and the study design 
of this thesis. It was then tested within a pilot study to ensure it gathered the 
appropriate type, amount and richness of information with regards to components of 
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the conceptual model. Based on this pilot study, people having such information 
were located in the case company and interviews were planned. Interviews were 
conducted to examine the constructs that emerged from the conceptual framework 
(relating to the reciprocity between capability development and knowledge 
integration) at the project level and the factors influencing/influenced by developing 
existing capabilities at the organisational level. 
 
Step1: Interview Protocols  
The interview protocol is more than an instrument; it also comprises the general 
rules to be followed in using the protocol (Yin, 2003). As Yin (2003) noted, the 
establishment of a protocol is a significant step toward improving the reliability of 
the research (Yin, 2003) because it preserves the sequence of interview questions 
and assures consistency across all interviews conducted. The interview protocol used 
in this study is presented at Table 3.2. 
 
Data collection within this study is aimed at revealing the constructs/factors involved 
in developing existing capabilities along with the pattern of interactions among them 
within each project (at the project level), as well as across four projects (at the 
organisational level). As shown in the interview protocol (Table 3.2), based on the 
pilot study conducted (which is reported in the next section: “Pilot study”), the 
manifestation of constructs emerged from the conceptual framework and factors 
influencing/influenced by developing existing capabilities in the context of this study 
were identified (see the ‘Themes under investigation’ column in Table 3.2). Such 
manifestations formed the ‘blueprint’ (Yin, 2003) of the questioning, guiding the 
general scope and direction of each interview.  
 
Accordingly, semi-structured interviews were conducted with participants from each 
case project and from different organisational levels. Hence the interview included 
both structured and flexible questions. It was designed in this manner to minimise 
potential bias through the application of common instruments, including the 
interview guide and supporting organisational documents. Miles and Huberman 
(1994) assert that comparable interviews can assist in building theory, improve 
explanations and contribute to recommendations and better practice. The interviews 
started with standard questions (see the ‘Starting interview questions’ column of 
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Table 3.2) and subsequent questions could be new questions but were still focused 
on the “themes under investigation” (following the ‘blueprints’ identified and 
consistent with the general orientation for investigating the construct under study). 
 
Moreover, aligned with this perspective and to acknowledge the need to retain 
fluidity of the interview process, open-ended interview questions were chosen. In 
this regard, Yin (1994) argued that interviews within an explorative study should be 
open–ended, containing the facts as well as the opinions of informants because the 
researcher needs to build an understanding. This form of interview gives the 
researcher the control (and flexibility) needed to collect rich data based on insights, 
experience and positions  (Denzin & Lincoln, 2003). It reveals the shared meanings 
between individuals based on their ‘lived experience’ (Yin, 2008).  
 
More specifically, following the standard questions, the researcher was then able to 
ask subsequent questions relating to specific issues raised in relation to previous 
answers. This allowed respondents to provide the rich information necessary to 
understand the phenomenon under investigation. This design let the participants 
discuss pertinent themes in a suitable manner and to give in-depth responses. 
Furthermore, flexibility of this type of interviewing allowed the researcher to drill 
down into topics of interest, creating an in-depth understanding of the phenomenon 
of research.  
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Table 3.2: Interview protocol and related theoretical concepts and themes 
 
Theoretical concepts 
 
 
Prior coding criteria 
 
Themes under investigation 
 
Starting interview questions 
 
 
Industry architecture:  
the patterns for division of 
labour in a sector and between 
industry participants of 
different kinds 
 
 
 Complementarities among knowledge of industry 
participants  
 Factor mobility of strategic assets within the 
industry 
 
 “The interdependencies between 
knowledge of IKCO and knowledge 
of local suppliers” 
 “The interdependencies between 
capability of IKCO and capability 
of local suppliers?” 
 
 
What were the latest changes in the firm’s scope of task and 
knowledge within the industry which were important in 
relation to this project? 
 
-emergence of firms doing  better and knowing some of your 
company’s tasks 
 
-emergence of an opportunity about which your company 
knows better or can do a better job than other companies along 
the value chain 
 
 
Innovation strategy: intention 
toward exploration and/or 
exploitation of organisational 
capabilities 
 
 Exploration: 
o refinement and extension of existing 
o competencies, technologies, and paradigms 
 
 Exploitation: 
o experimentation with new 
o alternatives 
 
 
 “Technology boundary spanning?” 
 
 “Organisational boundary 
spanning?” 
 
 
Why did the company undertake this product innovation 
project? 
 
What was the goal of this innovation project in terms of 
serving the firm’s competitive advantage? (In terms closer to 
participants’ language: how did you “define” the project?) 
 
What did the company achieve in relation to its goals? 
 
 
Knowledge integration: 
integration of specialist 
knowledge to perform a 
discrete productive task 
 
 
 Efficiency: the extent to which the capability 
accesses and utilises the specialist knowledge held 
by individual organisational members. 
 
 Scope: the breadth of specialised knowledge the 
organisational capability draws. 
 
 Flexibility: the extent to which a capability can 
access additional knowledge and reconfigure 
 
 “Knowledge co-specialisation 
within functions between IKCO, 
foreign partners and local 
suppliers” 
 
 “Overlap problem solving among 
different functions of IKCO?”   
 
 
How did staff within your function/within IKCO’s functions 
co-develop the new product with foreign partners and suppliers 
within this project? 
 
How did people in the functions learn within this project? 
 
How did your function coordinate with other functions for co-
development of the new product within this project? 
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existing knowledge. How did company learned to coordinate the new product 
development within this project? 
 
 
Absorptive capacity: 
Capacity for internalisation of 
external knowledge toward an 
organisational outcome 
 
 acquisition 
 assimilation  
 transforms  
 exploitation 
 
 Developing “design knowledge” 
 
 
What types of knowledge were created for future product 
innovations as a result of this product innovation project that 
did not exist at this level before undertaking this product 
innovation project? 
 
How did the company learn about this knowledge within this 
project? 
 
Dynamic capability: capacity 
for combination internal and 
external knowledge toward 
environmental adaptation 
 
 Systems capabilities:  
Enable the creation of new architectural knowledge 
through formal systems such as codes, plans and 
procedures. 
 
 Coordination capabilities: Enable the creation of 
new architectural knowledge through managerial 
instruments such as training, liaison devices and 
participation.  
 
 Socialisation capabilities: Enable the creation of 
new architectural knowledge through cultural 
institutions such as values and norms. 
 
 Developing “design capability” 
 
 
What types of capabilities/experiences were created for future 
product innovations as a result of this product innovation 
project that did not exist at this level before undertaking this 
product innovation project? 
 
How did IKCO develop/achieve this capability within this 
project? 
 
 
 
Strategic Capability 
Development (second round of 
interviews) 
 
 Renewal of competitive advantage 
 
 Changes in the industry architecture 
 Changes in product base of the 
company 
 Change in the level of 
innovativeness in products 
 Change in the market and 
competition 
 Change in knowledge base of the 
company 
 Change in capability base of the 
company 
 
What are the major changes in the structure of the automotive 
industry? 'How did they happen and why did they happen?? 
How did they affect capability development at IKCO? 
 
What are the major changes in the product base of the 
company? Is there any trend in sequencing of new product 
development projects? 
 
To what extent are the new products different from previous 
products? In what ways do they differ? How was such 
progression made in the product base of the company? What is 
the next step/what are your desired future products and why? 
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 Competitive capability development 
 Competitive positioning 
How you will make it happen? 
 
What are the major changes in the car market locally or 
internationally? What are the changes in the strategic trend of 
IKCO Company? How new trends are initiated and approached 
and what are the future directions?  
 
To what extent have you developed your old business or 
developed new businesses? Why and how? Have you entered 
new product markets? Why and how?  
 
What is the competitive knowledge and capability within the 
auto industry? What is the level of IKCO at developing such 
knowledge and capability? What are the factors that negatively 
or positively affect developing such knowledge and capability 
at IKCO? 
 
What are the major changes in the competitive positioning of 
IKCO in local and international markets? What are the 
progressions made and what needs to be done in future? What 
are the factors that have impeded/will impede IKCO from 
building its competitive position? 
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Step2: Pilot study 
The interpretive approach expresses social life based on social interactions and 
socially constructed meaning systems, which can help researchers to understand 
human thought and action in social and organisational contexts depending on the 
cultural meaning system (Neuman, 2005). Following this view, this thesis intends to 
explore people's individual and collective understandings, reasoning processes and 
other significant factors which may impact upon organisational capability 
development. In more detail, interviewees were asked about the roles of the 
constructs that emerged from the conceptual framework (within the first round of 
interviews) or factors influencing/influenced by developing existing capabilities 
(within the second round of interviews) within and across the case projects.  
 
Certain interview questions need to collect the required data about each of these 
components of the conceptual model or factors influencing/influenced by developing 
existing capabilities. In this regard, Alreck and Settle (1995) argued that designing a 
pilot study is an important step for ensuring different dimensions of interview 
questions in order to reduce unforseen problems. Yin (2003) added that such pilot 
studies are aimed at finding an appropriate unit of analysis, revising the research 
instrument or getting familiar with the phenomenon of study. Indeed, a pilot study 
can be used to find appropriate themes (units of analysis) through which data can be 
collected about the original constructs/factors under investigation.   
 
Aligned with this objective, for the purpose of this thesis, six informants were 
interviewed with the aim of adapting and contextualising the constructs/factors under 
investigation and designing the initial interview protocol. Basically, three tasks were 
included in relation to revising the initial interview protocol used to interview the 
informants: 
 
 Finding the ‘themes’ in the context of study on which data about 
constructs/factors under investigation can be collected. 
 
 Testing valid measures of interview questions and checking if they are 
understandable or not. 
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 Checking whether interview questions (appearing on the initial interview 
protocol) were tapping into the same overall phenomenon or not (content 
validity) and if changes in sentences produced the same answers (construct 
validity).  This pre-test also ensured that information captured by the 
interview questions was the same as what was expected. 
 
The interview informants were key people who held certain positions which allowed 
them to have relevant insights into the research project. Specially, some of them had 
a related educational background which allowed them to be familiar with some of 
the theoretical concepts. In particular, some of them came from the technology 
section of the case company’s department for strategic planning and studies which 
was the unit assigned to this thesis. As such, they were actually performing similar 
research in their current positions as was being carried out in the thesis.  
 
In this regard, the pilot study included getting closer to the product innovation 
projects in order to have a better understanding of the context of each project. Each 
project has its own history, personality and dimensions. Thus, one of the aims for the 
pilot study was to establish an accepted record of the events of the capability 
development process, and also the boundary scope of each case. The pilot study also 
enabled the researcher to learn the technical and institutional language of the people 
and processes in the case company as well as within the product innovation projects. 
 
Accordingly, the pilot study interviews with these informants included discussions 
based on developing an overall understanding of the process of new product 
development in the case company based on the interview protocol questions. During 
these discussions, theoretical constructs along with the interview protocol were 
explained to the informants so that they could match the theoretical constructs under 
investigation with specific organisational events, processes or actions.  
 
This process revealed that the constructs come from a theoretical base, essentially 
containing academic language and, hence, data about them cannot be directly 
collected from the real-world situations which deal more with practical and 
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organisation-specific terms. This point was raised by many interviewees, for instance 
one of them commented that: 
 
“There is no such factors as you mention, instead there are some other influential 
factors like …”  
 
Most factors mentioned by interviewees were manifestation of academic constructs 
in the real-world situation of that particular company. Therefore, during the pilot 
study attempts were made to find the practical equivalents of each construct and to 
gather information about them in the context of the research. In addition to these 
interviews and discussions, other sources, such as site visits, reviewing published 
studies on the auto industry and searching secondary sources, were also included.  
 
This pilot study acted as a bridge between information needed at the theoretical level 
and the information available at the practical level within the case company. While 
conducting the interviews, published research around the same topic and/or industry 
as well as secondary sources (see the section ‘Second round of interviews and 
secondary sources’) were reviewed to find out more about the terminology used in 
such situations and also the possible links between the theoretical concepts under 
investigation and the research context. This specific kind of literature helped to fine 
tune the conceptual framework of the thesis taking into consideration the realities of 
the research context.   
 
As a result of this process the initial interview protocol questions were modified. 
Along with modifying the language of the questions, the approach taken by the 
researcher for gathering the required information was also changed. Instead of 
directly asking about the constructs under investigation, broad questions were 
designed based on the organisational processes identified as relating to the constructs 
(see the “Themes under investigation” column in Table 3.2). Moreover, the prompts 
in the interview guide were removed from the interview protocol. Instead, once the 
researcher found a specific construct-related process, prompts were then used to gain 
the in-depth information needed regarding that specific construct or prompt. In brief, 
within the pilot study: firstly, ‘themes’ through which the constructs of the study 
could be investigated were identified; secondly, the language of the questions in the 
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initial interview protocol changed by using terms more familiar with the case 
company context; and thirdly, prompts were removed from the initial interview 
protocol,  providing more flexibility in the interview questioning. The end product of 
this process—the final interview protocol—is presented in Table 3.2.  
 
Step 3: Planning for interviews 
Maxwell (2012) believed that, similar to the sites for data collection, participants in 
qualitative research should be selected based on purposeful sampling. Accordingly, 
based on the pilot study and by finding the relevant organisational events, processes 
and actions with regards to the interview protocol, the sources of information about 
such organisational events, processes and actions were located in the company. 
Informants with the richest information were then identified in each location. The 
informants were mostly people with more than 10 years experience in the case 
company23. The informants included: 
 
 related managers of the company (either current managers or previous 
managers) 
 project managers of the case projects (either currently employed or not) 
 key informants in each case project 
 key informants at the case company at the time of the product innovation 
projects under investigation 
 key informants holding certain positions in the case company with rich 
insights into the type of information needed 
 key informants in SAPCO (IKCO’s supply chain managing company).       
 
In total, 37 interviews were conducted during 22 site visits within a four-week time 
frame. IKCO’s training department, as the official channel for administrative 
                                                            
23 To address the validity and reliability of findings, as indicated in the “data collection” section of 
this chapter, one of the reasons for conducting a comprehensive pilot study is to find the right people 
who are able to give the valid and reliable information related to the 18 years period of time covered 
in this study. The great weight and the amount of efforts put on effectively conducting the pilot study 
was due to the importance of this issue and interviewing people who really are aware and can recall 
what has happened. This is why majority of participants were informants with more than 10 years of 
experience in the company at executive levels. Some of the people who are interviewed had left the 
company but although it was difficult they were interviewed because they had the first-hand data 
about what has happened. Furthermore, as indicated in the footnotes in multiple places in the 
“findings” chapter, the data gathered from interviews has been triangulated with data gathered from 
secondary sources of information.  
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arrangements, developed a mutually convenient schedule of interviews for the 
researcher and interviewees. The interviews were mostly conducted at the 
interviewees’ workplace. The 37 interviews, involving participants from different 
locations, included: 
 
 24 informants from the NPD (New Product Development) department 
 four informants from the strategic planning and studies department 
 three informants from the production engineering department 
 one informant from the quality control department 
 four informants from SAPCO     
 one informant from outside of IKCO who had been manager of the Samand 
product innovation project (this informant had left the company but agreed 
to be interviewed at a mutually appropriate time at the case company).   
 
In relation to each case project, specific informants were selected and interviewed. 
For the purpose of organising the interview records, these interviews were coded 
based on a three-digit coding system. This three-character coding included ‘P’ (for 
participant), the letters ‘A’, ‘B’, ‘C’ or ‘D’ for the case project (A: Pars project, B: 
Samand project, C: Soren project and D: Dena project) and a number (e.g. 1,2…10) 
for differentiating between different participants of a particular project. The 
informants interviewed in relation to each project included: 
 
 nine participants for the Pars project (PA1…PA9) 
 nine participants for the Samand project (PB1…PB9) 
 ten participants for the Soren project (PC1…PC10) 
 nine participants for the Dena project (PD1…PD9) 
  
Step 4: Actual interviews 
This phase comprised conducting the interviews with participants from the case 
company based on the four selected product innovation projects. Thirty-seven 
interviews with organisational members involved in new product development were 
conducted to assess their perspectives on, and experiences with, knowledge 
integration within the context of product innovation projects. Each participant was 
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asked questions about a specific product innovation project. As mentioned, these 
interviews were based the amended interview protocol (see Table 3.2).   
  
Some of the reports by interviewees were retrospective (Miller, Cardinal, & Glick, 
1997), other reports were contemporary. Interviewees were drawn from multiple 
functional areas (e.g., R&D, marketing, manufacturing), and from various 
organisational levels. Data about development processes and projects were compared 
and integrated across informants. During the interviews, informants were encouraged 
to illustrate their statements with specific events and examples from specific 
projects. Data collection stopped when theoretical saturation was reached (Strauss, 
1987); that is, when additional data resulted in minimal incremental understanding 
(Lee, 1999). 
 
Interviews commonly lasted from 60 minutes to two hours, and were conducted in 
the Persian language because using Persian meant a larger pool of informants to 
choose from. Furthermore, using English to conduct the interview could impede 
clear communication and the accurate transfer of meanings, ideas, insights and 
experiences from participants to the researcher. The interviews were recorded and 
then transcribed verbatim, which generated about 700 pages of transcripts. The 
interview transcripts were then translated by the author of this thesis from Persian to 
English. For establishing more accuracy in translation, the translation process was 
double-checked by another Persian researcher (the thesis supervisor).   
 
The interviewees received a package including the interview questions along with 
some information about the background and objective of research and the researcher. 
The information packages were delivered to informants before conducting 
interviews. Interviewees were also informed about their rights. The confidentiality of 
their information was explained to them and they had the opportunity to review 
recorded interviews along with the interview transcripts. The comments from 
interviewees were considered and reflected on in the narratives of the case study. In 
this research all information gathered from the participants and the organisation is 
anonymous. Thus, the case study does not contain specific information about the 
organisation or participants’ names or references. 
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Second round of interviews and secondary sources 
 
A second round of interviews and several secondary sources were used to gather data 
about factors influencing/influenced by developing existing capabilities at the 
organisational level of the case company across case projects24. These data sources, 
which were used to gather information about IKCO and the four embedded cases, are 
described below. 
 
Expert opinion interviews 
Expert interviews are a specific form of semi-structured interview which focus on 
expertise in a certain field of activity and intend to reconstruct the knowledge of 
experts. In this regard, an expert is defined as a person who has a high degree of skill 
and knowledge in a certain domain, field or industry due to long-term experience and 
who has status, power-to-act and decision-making opportunities based on these skills 
and knowledge. Information from such interviews is useful for linking knowledge of 
the field with theoretical concepts. In this thesis this source of information was used 
to collect data about factors influencing/influenced by developing existing 
capabilities at the organisational level of IKCO across the four product innovation 
projects selected as case projects for this thesis—Pars, Samand, Soren and Dena. 
 
Accordingly, nine interviews were conducted with informants within IKCO and 
SAPCO who were all in managerial positions with more than 10 years of work 
experience in these interlinked companies and deeply involved with all case projects 
(having key roles such as project managers, head of related departments, etc.). These 
interviews commonly took between one and two hours and were made at informants’ 
workplaces. Along with the discussion, notes were taken by the researcher and, in 
some cases, the researcher along with interviewees co-developed schematic 
conceptualisations of the topic of discussions. These notes and conceptualisations 
were recorded in a diary prepared for this purpose. The interviews were recorded and 
transcribed to be analysed in later phases. These interviews were conducted in a 
                                                            
24 The people who were selected for conducting the expert opinion interview were people with more 
than 10 years of experience such that to cover the data spanning the 18 years period of time 
investigated in this study. Also, the secondary sources of information are selected such that 
collectively reflect data from all parts of this period of time.   
123 
 
separate time period from the first round of interviews which were conducted within 
the case projects.   
 
Company websites 
IKCO’s website (www.ikco.com) provided recent information about IKCO, its 
market performance, information about the auto industry and information about 
IKCO’s products and services. 
 
Furthermore, SAPCO’s website (www.sapco.com) was the other source of such 
information due its high level of interdependency with IKCO. Basically, information 
regarding the supply and spare parts industry was located on the SAPCO website and 
this company acted as a complementary source of information to what could be 
gathered in IKCO. This is why in the interview section some informants were 
selected from SAPCO (see section for “Planning for interviews”).  
 
Annual reports  
IKCO’s Annual Reports were downloaded from the company’s website, and the 
Tehran Stock Exchange’s website. Annual Reports were useful to identify if there 
was any change in the company’s strategic direction. Company facts and figures 
relating to a particular year, such as sales and number of personnel employed, were 
also gathered from company Annual Reports. 
 
Newsletters and news websites  
IKCO issued regular, monthly newsletters. The newsletters, along with other news 
websites, were used to gather information relating to developing existing 
capabilities, in particular, primarily information about the factors 
influencing/influenced by the performance of product innovation projects and the 
company’s progression in strategic capability building based on developing existing 
capabilities. Similarly, archival news articles were useful in understanding the 
historical development of the company in general and the product innovation 
projects in particular. Some of the useful links included: 
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 Iran Khodro Industrial Group News Website (www.ikcopress.com) 
 KHABAR KHODRO website (http://khabarkhodro.com) 
 Automotive News website (www.autonews.com). 
 
Related websites 
Other useful links were searched, firstly to develop a general picture of the local and 
global auto industry. This information helped the researcher to familiarise 
themselves with the research context and be aware of potential contextual factors 
influencing/influenced by developing existing capabilities. It also was useful in 
recognising industry patterns and trends and their possible relations with patterns and 
trends in IKCO and the Iranian auto industry. Secondly, these websites helped the 
researcher to find information regarding particular issues relevant to a particular 
product innovation project performance or organisational capability development in 
IKCO which were not available on the company’s website. It also provided a way to 
validate information available on the company website. Moreover, information from 
these sources were used within the pilot study of this thesis (see section titled step 2: 
“Pilot study”) to adapt the study’s interview protocol to include professional 
terminology used within the industry, as well as context-specific issues and trends. 
Some of these links included: 
 
 Iran Vehicle Manufactures Association (www.ivma.ir) 
 Iranian Ministry of Industry, Mine and Trade 
(http://intl.mim.gov.ir/index.php) 
 Oliver Wyman management consulting (www.oliverwyman.com) 
 OICA Organisation (http://oica.net) 
 Autofacts (www.autofacts.com) 
 
Company archive  
Further to the other sources, IKCO’s and SAPCO’s company archives were also 
used. Such archival data included different types of documents such as: 
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 company research reports  
 inter-departmental presentations and reports, as well as presentations and 
reports to external agencies (such as stakeholders, the Iranian Ministry of 
Industry, Mining and Trade, etc.)  
 
This data source was used to gather information about IKCO’s technology policies, 
product development processes and outcomes, internal and global market 
performance, strategic direction, supply chain management and other signals that 
could have impacted its organisational capability development.  
 
3.3.2 Data analysis 
 
According to Yin (2003), analysing qualitative data is about examining, categorising, 
tabulating and recombining the empirical evidence to address the initial relationships 
as identified in the theoretical framework and to further identify new concepts and 
relationships. Miles and Huberman (1994) argued that by developing analysis 
strategies and techniques a priori, a researcher is forced to consider the data that 
would be collected and its relevance to the research. Yin (2003) suggested that a case 
study data analytical procedure consists of three steps: 
 
1. Choosing a general strategy.  
2. Coding the evidence. 
3. Using an analytic technique to develop or test the theories. 
 
Yin (2003) describes two general analytic strategies for case study research. The first 
strategy relies on the theoretical propositions to organise the case study data; the 
second strategy argues for developing a descriptive framework to organise the case 
data (Yin, 2003). Based on the objective of this thesis, and as adopted within the case 
study design, this thesis is aimed at ‘theory elaboration’ (Lee, 1999). For the purpose 
of theory elaboration, the conceptual framework of this study (which represents the 
current theoretical understanding of the study phenomenon) needs to be examined. In 
particular, constructs, the relationships among them and the resulting outcomes are 
aimed to be understood. Accordingly, following Yin’s (2003) suggestion, the first 
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strategy of “using theoretical propositions to organise the case data” has been 
adopted to serve as a guide for this research. 
 
Although the general analysis strategy is based on examining the conceptual 
framework (and developing an in-depth understanding of the constructs, the 
relationships among them and the resulting outcomes), at the lower level, different 
coding and analytic methods were used including ‘conceptualising’ and ‘theorising’ 
approaches (Langly, 1999). In particular, for the analysis of organisational-level data 
(from second round interviews and secondary sources) a ‘conceptualisation’ strategy 
was adopted; whereas for the analysis of project-level data (from first round 
interviews), a mix of ‘conceptualisation’ and ‘theorising' approaches were taken. 
 
In this regard, to analyse organisational-level data (about factors 
influencing/influenced by developing existing capabilities at the organisational level) 
from second round interviews and secondary sources, a descriptive ‘coding’ was 
used. ‘Codes’ emerge from the data during the analysis of empirical material. They 
embody the patterns or explanations that emerge from the data. Coding is argued to 
help summarise large amounts of data and also to create a cognitive map of 
activities, processes and events involved in the research context (Miles and 
Huberman, 1994). Based on coding transcripts of expert opinion interviews and 
selected materials from secondary sources—including notes in the research diary, 
reports, printed web pages, printed company presentations, related newspaper 
articles (in paper form or online), organisational documents, archival documents 
(including research reports or theses written about IKCO—different themes 
emerged. The themes and information related to them are reported in section 4.2: 
Organisational-level findings. 
 
However, for analysis of project-level data (concerning the roles of the constructs 
involved with reciprocity between capability development and knowledge 
integration, in the context of product innovation), following the suggestion of Yin 
(2003), while analytic approaches aimed at ‘conceptualisation’ were used in the 
coding and prior analysis of data, the approaches aimed at theorising were used more 
for ‘theory elaboration’. The use of multiple approaches for drawing conclusions 
from data within this study (as a process research) is consistent with Langly (1999: 
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691) who argued that for the analysis of process research “method and theory are 
inextricably intertwined, that multiple strategies are often advisable, and that no 
analysis strategy will produce theory without an uncodifiable creative leap”. 
 
More specifically, a variety of analytic techniques were employed to establish 
different layers of analysis from data collected to the conclusions drawn, as shown in 
Figure 3.7. Aligned with this purpose, the analysis process started by organising the 
data, from both the project and organisational levels, followed by ‘pattern coding’. 
The project-level outcomes were then analysed based on within-construct and cross-
construct analysis to find out about the roles of the variables of the study and 
relationships among them at each level of the product architecture. Based on the 
results about the inter-relationships among different constructs at each level of the 
product architecture (from within-construct and cross-construct analysis), cross-
project analyses were performed and the relationships among variables across 
different levels of the product architecture were identified, forming the ‘generative 
mechanisms’. Eventually, the generative mechanisms, derived from analysis of data 
collected at the project level and findings at the organisational level, were analysed 
in relation to each other. The role of the dynamics of knowledge integration in 
linkages between findings at the project level with findings at the organisational 
level, and vice versa (and in the content and process of Strategic Capability 
Development) were discussed against existing theories for the purpose of theory 
elaboration, and (as a result) the content and process of capability development were 
integrated. 
 
The specific layers of the analysis process for analysing data on the roles of 
constructs that emerged from the conceptual framework (data about reciprocity 
between knowledge integration and capability development in the context of product 
innovation) include the following.    
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                                    At project level                 At organisational level                                Outcome 
 
 Layer 1………………Organising data …………... Organising data………………Classification of project level  
                                                                                                                                      and organisational level data  
 
 Layer 2…………“Pattern coding” of data ……“Pattern coding” of data…….........Organisation of the project  
                                                                                                                                     level and organisational level       
                                                                                                                                      findings 
                                                                                                           
 Layer 3………….Within-construct analysis ……………………………………...... Pattern of change of the  
                                                                                                                                        project level variables  
                                                                                                                                        (variables involves in  
                                                                                                                                         reciprocity between  
                                                                                                                                         capability development  
                                                                                                                                         and knowledge  
 integration)  
 
 Layer 4………… Cross-construct analysis…………………………………………..Identifying the relationships  
                                                                                                                                        among project level  
                                                                                                                                        variables at each level 
                                                                                                                                         of product architecture 
 
 Layer 5……………..Cross-projects analysis……………………………………… Identifying the relationships       
                                                                                                                                     among project level  
                                                                                                                                     variables across different 
                                                                                                                                     levels of product architecture 
                                                                                                                                     (the generative mechanisms) 
 
Layer 6 (discussion)…………………Theory elaboration…………………………..Deeper   understanding of                                   
                                                                                                                                      content and process of  
                                                                                                                                      capability development.                         
                                                                                                                                      Conceptualisation of  
                                                                                                                                       Strategic Capability                              
                                                                                                                                       Development and        
                                                                                                                                       developing an explanatory                  
                                                                                                                                       model of Strategic                     
                                                                                                                                       Capability Development. 
 
Figure 3.7 
Research process 
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Layer 1: Organising data 
Based on the case study design adopted for this thesis, the project-level data 
collected within each case project concerned the operation of constructs (that 
emerged from the conceptual framework) in that particular product innovation 
project. This data was needed to find out about the performance of different 
constructs including industry architecture, innovation strategy, knowledge 
integration, absorptive capacity and dynamic capability within each case project. 
Moreover, the organisational-level data concerned the factors influencing/influenced 
by developing existing capabilities. To examine the performance of such constructs 
(based on the project-level data) and factors (based on the organisational level-data) 
three steps were taken: 
 
 The interview transcripts and selected texts from secondary sources were 
translated from Persian to English language by the author of this thesis. The 
quality and accuracy of translation was double-checked by another Persian 
researcher (the thesis supervisor). 
  
 Each individual transcript/report was coded against different 
constructs/factors based on the prior coding scheme used within the interview 
protocol. The coding scheme comprised themes and patterns related to 
investigating each construct and was developed within the pilot study of this 
thesis.  
 
 Based on such prior coding, transcripts and reports from secondary sources 
were summarised and organised based on information related to different 
constructs or factors. Then, all of the information about each construct/factor 
gathered from all participants/sources from each case project/case company 
was collated in a single document. For example, data collected about industry 
architecture from different participants in the Pars projects were combined 
and a database developed for industry architecture in the Pars project. 
Accordingly, for each construct four databases were formed containing 
information about that construct collected from each of the four case projects.  
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Layer 2: ‘Pattern coding’ of data  
There are two general tensions underlying ‘pattern coding’ within qualitative 
research: deductive and inductive tensions. In deductive coding, data tends to be 
coded against predetermined theoretical premises based on clear and specific goals. 
However, based on the inductive tension in data coding, patterns and categories 
within data emerge from the data itself and are not theory driven. Based on the 
continuum from deduction to induction, some researchers position themselves at the 
mid-point between two poles. Maimbo, Pervan and Perth (2005) suggested that data 
from multiple sources should be analysed using both techniques to achieve a 
convergence on a given set of resultss. Similarly, and aligned with the intention of 
this thesis, for ‘theory elaboration’ inductive and deductive approaches are mixed 
together. In this regard an ‘extended case method’ (Burawoy, 1991) was adopted in 
this thesis which suggests analysis based on travelling between data and literature.  
 
More specifically, in the analysis phase of this thesis, the databases about each 
construct across all case projects were thoroughly read for themes and patterns 
(Miles & Huberman, 1994). Critical passages were highlighted and coded, and initial 
interpretations were recorded in marginal notes. These notes are called ‘memos’ by 
Strauss (1987) and are defined as the little insights that the researcher receives 
during the progression of data analysis.  Memos were continuously matched and 
contrasted to refine theoretical understanding (McCracken, 1988), and the emergent 
theoretical interpretations contained in the memos were systematically compared 
with the evidence from each case to assess how well or poorly they fitted with the 
case data (Eisenhardt, 1989). By travelling back and forth between data and literature 
(Rafaeli & Sutton, 1991), memos were updated in accordance with developing an 
understanding of how the constructs of the conceptual framework could link to the 
data.  
 
This iterative process continued until the patterns which could fit both the data and 
constructs emerged. Then, the finalised memos were sorted and grouped to arrive at 
“conceptual clusters” (Berg, 2004). Conceptual clusters are sets of closely related 
analytic ideas. For instance, analysing databases under ‘industry architecture’, 
‘differentiation of knowledge bases’ or ‘differentiation of capability bases’ formed 
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conceptual clusters referring to industry architecture. Table 3.3 presents the 
constructs under investigation in this study and the related conceptual clusters which 
emerged from the data analysis of those constructs. 
 
Table 3.3: Conceptual clusters emerging from data related to different constructs 
 
Constructs under investigation Conceptual clusters  
Industry architecture  Distribution of knowledge bases 
 Distribution of capability bases 
Innovation strategy  Knowledge outsourcing 
 Task outsourcing 
Knowledge integration  Vertical knowledge integration 
 
 Vertical knowledge integrator/s 
 Level of vertical knowledge 
integration 
 
 Horizontal knowledge integration 
 
 Horizontal knowledge integrator/s 
 Level of horizontal knowledge 
integration 
 
Absorptive capacity Combinative knowledge  
Dynamic capability Combinative capability 
 
Accordingly, by analysing databases related to individual constructs across case 
projects, conceptual clusters under each construct emerged. Information about such 
emergent conceptual clusters from each database (containing information about each 
construct within each case project) is reported in this thesis as the research findings 
about performance of a particular construct within each case project. For example, 
‘industry architecture’, information about ‘differentiation of knowledge bases’ and 
‘differentiation of capability bases’ in the database related to the Pars project (the 
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database which gathered information about industry architecture in the Pars project), 
is reported as findings about industry architecture in the Pars project. Following this 
coding (Table, 3.3), data was organised based on each construct and each project. In 
the findings chapter (Chapter 4), the organised data is reported for each construct 
across different projects. The findings of this research report on all the existing view-
points about the performance of a construct from different participants of a project. 
In reporting the findings, the author of this thesis has tried to consider participants’ 
contrasting views where they emerged.    
 
Layer 3: Within-construct analysis 
After presenting the findings with regards to the operation of each construct within 
each project, findings about the operation of each construct across different projects 
were compared. The approach adopted for analysing the dynamics within each 
construct across different case projects was similar to the ‘visual mapping’ strategy 
suggested by Langly (1999). However, in the approach used in this thesis, the results 
of the analysis were not presented in concrete forms (e.g. diagrams, charts, etc.) but 
rather ‘conceptual mapping’ was used. Indeed, the dynamics of constructs were 
analysed and presented across different levels of the product architecture based on 
conceptualisation of products as ‘complex adaptive systems’ (Simon, 1962; Sanches 
& Mahoney, 1996).    
 
Layer 4: Cross-construct analysis  
When the patterns of change of each construct were derived from the analysis carried 
out in Layer 3, the patterns of change of different constructs were compared. The 
aim of this stage of analysis was to examine the relationships between different 
constructs. Accordingly, the analysis focused on finding patterns of co-relationships 
among different constructs which can explain the potential co-variations found based 
on the within-construct analysis. Consequently, the approach used in Layer 4 fits 
with ‘pattern matching’ (Yin, 1994), examining alternative theoretical templates to 
find the one that provides a plausible explanation (Eisenhardt, 1989).     
 
Layer 5: Cross-project analysis 
Based on the co-relationships among constructs revealed in the cross-construct 
analysis, a model constituting the operation of all constructs (based on integration of 
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all revealed co-relationships) within each project was achieved. In this layer of 
analysis, such models (constituting the operation of all constructs in each project) 
across different case projects were compared. This stage of analysis was aimed at 
finding an inclusive pattern which is consistent across all case projects (the pattern 
within which all project-specific models operate). This pattern encompasses all the 
dynamics within and across constructs which had been found previously (in previous 
layers of analysis).  
 
To find this pattern, the analysis is consistent with the ‘temporal bracketing strategy’ 
argued by Langly (1999). Based on this strategy a process is decomposed into a 
sequence of successive ‘periods’. She used the word ‘period’ instead of ‘phases’, 
emphasising that such time bracketing contributes to a ‘description’ of a process 
rather than ‘predicting’ a progressive development. She argued that beyond the 
descriptive power, this strategy serves to structure process analysis and sensemaking. 
In particular she argued that this strategy contributes to analysing ‘structuration 
process’ (Giddens, 1984) because in such a process (including reciprocal effects) 
mutual influences are difficult to capture simultaneously; it is easier to analyse the 
two processes in a sequential fashion by temporarily ‘bracketing’ one of them. This 
bracketing contributes to assessing how actions of one period lead to changes that 
will affect action in subsequent periods.  
 
Accordingly, within this thesis the whole process of Strategic Capability 
Development was decomposed into four periods, within which product innovation 
projects (case projects) were undertaken. Throughout these time brackets there has 
been a reciprocal relationship between capability development and knowledge 
integration across different case projects (forming a structuration process). The 
mutual influences of knowledge integration and capability development within each 
case project (time bracket) has led to the same action during the next case project. 
Accordingly, such reciprocal effects may include the models operating in relation to 
each case project.   
 
Layer 6: Theory elaboration 
Across different layers of analysis so far, the generative mechanisms have gradually 
emerged from the project-level data. Since all layers of analysis have served to 
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‘conceptualise’ the generative mechanisms from the data, it can be concluded that 
the analysis of data up to this stage has generally contributed to conceptualisation of 
what has happened at the project-level (out of the data). Although the approaches 
used included some deductive parts, the outcomes of these analytic approaches have 
been closer to data and describing the processes for Strategic Capability 
Development. Accordingly, these stages of analysis involving data collected at the 
project-level (from layers 1 to 5) can be characterised as generally being 
‘descriptive’.  
 
The generative mechanisms derived from the previous five layers of analysis 
represent findings about reciprocity between capability development and knowledge 
integration at the project level. In other words, the layers of analysis have served to 
conceptualise the reciprocal relationship between capability development and 
knowledge integration in the context of product innovation. However, the 
phenomenon of research for this study includes two levels of analysis (project level 
and organisational level) focusing on the interaction of reciprocity between 
capability development and knowledge integration with developing existing 
capabilities. Indeed, for theory elaboration, such reciprocal effects found at the 
project level should be linked to factors found at the organisational level relating to 
developing existing capabilities. 
 
For this purpose, during the final layer of analysis, the link between the generative 
mechanisms (as the major finding of this research at the project level regarding the 
reciprocal relationship between capability development and knowledge integration 
and derived from previous stages of analysis) and the organisational-level findings 
is discussed against theory to highlight the contribution to the content of capability 
development. Moreover, the link between findings from the organisational level 
(concerning industry-level and organisational-level factors influencing/influenced by 
developing existing capabilities) with the generative mechanisms (project-level 
findings) is also discussed against theory and contributions are made in relation to 
the process of capability development. Based on the contributions made to the 
content and process of capability development (based on discussing the role of the 
dynamics of knowledge integration in the linkage between findings at the project and 
organisational levels), they (content and process of capability development) are then 
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integrated and Strategic Capability Development is conceptualised.  In addition, 
based on the theory elaboration made, an explanatory model of Strategic Capability 
Development is built.  
 
Generally, across the six layers of analysis, the overall analytic approach taken in 
this study fits with the ‘synthetic strategy’ suggested by Langly (1999), which is 
about creation of outcomes with ‘predictive power’ (Rumelt, 1997). Langly (1999) 
argued that based on this sensemaking strategy, the researcher takes the process as a 
whole as a unit of analysis and tries to construct global measures from the detailed 
event data to describe it. The researcher then uses these measures to compare 
different processes and identify regularities that will form the basis of a predictive 
theory relating holistic process characteristics to other variables (like outcomes and 
contexts). Accordingly, within this thesis, the original process data were transformed 
from stories composed of ‘events’ to ‘variables’ that synthesise their critical 
components. In the words of Mohr (1982), the emerging model was ‘variance 
theory’ (not ‘process theory’).  
 
In this regard, across six layers of analysis, process events have been synthesised 
with content variables (as Langly (1999) suggested) for the purpose of integrating 
the content and process of capability development.  
 
3.4. Quality of research 
 
The set of evaluation criteria which was selected for this research should then be 
based on then interpretive paradigm. This study adopted the three criteria developed 
by Silverman (1997), which include validity, reliability and generalisability. The 
researcher intends to evaluate the research based on the empirical cannons of truth 
value, applicability, consistency and neutrality which correspond to internal validity, 
external validity, reliability and objectivity in the positivism paradigm (Thomas, 
2006). Hence, confirmability, offered by Lincoln and Guba (1985), is also added as 
the fourth criteria for research evaluation to ensure the study’s neutrality. 
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3.4.1. Construct validity  
 
Construct validity was ensured by making the link between the theoretical 
perspectives, the coding frame, the research questions and the interview data 
transparent. The reporting therefore ensured a clear ‘line of sight’ between analysis 
and the data. Any issue requiring judgment was made plain, with discussion on how 
ambiguities were resolved. The conceptual framework of the study (Figure 2.3) and 
the data collection questions (Table 3.2) form the basis for the research questions and 
coding frame. 
 
Additionally, following Patton (2002), internal validity is further addressed through: 
 
 Data source. The researcher addressed construct validity through providing 
multiple measures of the same phenomenon. Data from the first round of 
interviews was triangulated with secondary sources. 
 
 Different evaluators. The researcher has checked the accuracy of coding and 
analysis by asking another researcher (the thesis supervisor) to separately 
undertake these steps, looking for a high level of agreement of outcomes. 
 
3.4.2. Reliability  
 
Reliability was established based on applying interview protocols, which will ensure 
that the research process can be repeated to obtain the same findings. The 
explicitness of each stage—from data gathering to data analysis and writing the 
report—is the most important issue in reliability. The researcher ensured there is an 
‘auditable’ trail; that is, as Yin (2003: 34) suggests “like the accountant, you must 
assume that your ‘calculations’ will be audited.” Secondly, all the interviews 
followed the interview protocol and the researcher ensured data collection 
procedures were consistent. The researcher kept field notes during the data collection 
processes to record any issues which may affect the reliability of the data. Thirdly, 
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the researcher provided the participants with the opportunity to check the interview 
transcripts to check if they are accurate.  
 
3.4.3. Generalisation 
 
Within the case study methodology, cases are not ‘sampling units’ and should not be 
chosen for that reason. Rather, selection of cases is like selecting new topics for 
experiment in a laboratory investigation (Yin, 2009). In fact, the theory development 
occurs at the level at which the case study results will be generalised. Yin (2009: 54) 
called this type of generalisation ‘analytic generalisation’. He added that this type of 
generalisation is generalisation from case study to theory. He argued that for analytic 
generalisation to happen, previous developed theory is applied as a ‘template’ with 
which we can compare the results of the case study. If the other cases provide the 
same results, ‘replication’ is achieved. In fact, transferability of case study findings 
depends on the contexts to which they are intended to be applied by potential 
researchers. Yin argued that replication is the justification for multiple case studies 
against a single case study. Replication strengthens theory development (the 
conclusion of the study) and is the reason and justification for selecting cases. Yin 
added there are two types of replication: ‘literal replication’ and ‘theoretical 
replication’. While literal replication is achieved based on predicting similar results, 
theoretical replication is achieved when the results contrast across the cases but the 
reason for deviation is predicted. Achieving theoretical replication will facilitate 
external generalisation or transferability of results into different cases.  
 
For the purpose of this research, external generalisability and theoretical replication 
is sought with regard to product innovation projects. This aim affected case selection 
and, therefore, the four archetype cases of product innovation projects—incremental, 
modular, architectural and radical product innovation projects—were selected for the 
study. It is expected that findings of this study will have the potential power for 
transferability to different contexts of product innovation projects within the 
automotive industry.  
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However, it has been argued that generalisability of qualitative research should be 
judged by the future appliers and the responsibility of the researcher is to provide the 
base that makes that judgment possible (Lincoln & Guba, 1985). The findings of this 
study cannot be claimed to be transferable to the context of all emerging countries or 
auto industries. Even transferability of the results to the context of the Iranian auto 
industry might have some limitations due to idiosyncratic characteristics of IKCO 
that impact its capability development through product innovation. The analysis of 
the case projects has given a clearer picture of the steps taken to draw conclusions 
from the data, and therefore it indicates to what extent different parts of the findings 
are transferable to what types of contexts. However, the findings of this study are 
expected to have conceptual appeal and be amenable to quantitative verification. 
 
3.4.4. Confirmability  
 
Confirmability implies that the research should be based on the context and 
individuals rather than the researcher’s ideas (Thomas, 2006). In this regard, the 
researcher’s learning processes regarding the phenomenon of study should be 
observable by the reader. Moreover, member checking of findings with informants 
has improved the inter-rater reliability. A presentation of the finding for the 
participant organisation has been undertaken and their feedback has improved 
confirmability and dependability (Danneels, 2002). 
 
3.4.5. Ethics approval 
 
Research ethics clearance (QUT Ethics # 1100001308.) was obtained from 
Queensland University of Technology for the conduct of this thesis.  
 
3.5. Chapter summary 
 
This chapter explained the methodology and research design adopted for this thesis. 
Based on the phenomenon of research, this study is positioned within a critical 
139 
 
realism stance. Accordingly, an embedded case study design was proposed to be 
conducted in IKCO within the Iranian auto industry based on four product 
innovation projects (as embedded cases). This explorative case study was designed 
to study the impacts of the dynamics of knowledge integration across different 
product innovation projects (based on the reciprocity between capability 
development and knowledge integration) at the project level (within the embedded 
cases) and on developing existing capabilities (at the organisational level). While the 
first round of interviews were conducted to collect data about the reciprocity 
between capability development and knowledge integration at the project level, the 
second round of interviews and secondary sources of data were used to collect data 
about the factors influencing/influenced by the development of existing capabilities 
at the organisational level. A multi-layer analysis was designed for the analysis of 
data collected, through which project-level data is separately analysed from 
organisational-level data. By discussing the role of the dynamics of knowledge 
integration (in the context of product innovation) in linkages between the project-
level findings and the organisational-level findings (and in the content and process of 
Strategic Capability Development), a deeper understanding can be developed from 
the content and process of capability development. Based on the understanding 
gained, the content and process of capability development can be integrated. By 
integrating the content and process of capability development (based on the 
identified role of the dynamics of knowledge integration across different product 
innovation projects), this study may conceptualise and provide a comprehensive 
explanation for Strategic Capability Development. 
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Chapter Four 
 
RESEARCH FINDINGS 
 
 
 
 
This chapter presents research findings of this study at both the project and 
organisational level. Findings are organised into two sections. The first section 
includes the project-level findings about the roles of the constructs involved in the 
reciprocity between capability development and knowledge integration across a 
sequence of product innovation projects (including the Pars, Samand, Soren and Dena 
projects) within IKCO. These findings are based on data collected in the first round of 
interviews about constructs including: industry architecture, innovation strategy, 
knowledge integration, absorptive capacity and dynamic capability. The second 
section includes organisational-level findings about factors involved with developing 
existing capabilities at the organisational level. These findings are based on analysis of 
data collected at the organisational-level in the second round of interviews and from 
secondary sources.  
 
4.1. Project-level findings 
 
This section reports on the findings of this study about the roles of the constructs that 
emerged from the conceptual framework (involved with reciprocity between capability 
development and knowledge integration) across the case projects. This report includes 
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findings about the roles of each construct across different case projects. Accordingly, 
findings related to industry architecture, innovation strategy, knowledge integration, 
absorptive capacity and dynamic capability are presented separately. For the purpose 
of comparing the roles of the same constructs across different case projects, 
information about the roles of each construct in relation to different case projects is 
also presented separately.  
 
4.1.1. Industry architecture 
 
Industry architecture refers to “how the profit and labour is divided within an 
industry”, or it is a template for “who does what and who gets what” (Jacobides et al., 
2006; Brusoni, Jacobides & Prencipe, 2009). In relation to Strategic Capability 
Development, distribution of profit among industry participants is based on the 
interdependencies among them. In the auto industry and the context of this study these 
interdependencies have implications for the level of knowledge and capability 
interconnectedness between a firm and its suppliers. Accordingly, in relation to 
industry architecture, participants were asked about interdependencies between their 
knowledge and capabilities with knowledge and the capability of local suppliers. 
  
Distribution of knowledge bases 
 
Based on investigation of interdependencies between IKCO’s knowledge and the 
knowledge of local suppliers, ‘distribution of knowledge bases’ emerged as the key 
issue of importance.  
 
The Pars project  
During the Pars project, Peugeot informed IKCO about the required standards for 
parts; however, reaching those standards was IKCO’s responsibility. However, local 
suppliers produced the parts and they had to be able to prepare them based on the 
standards required by Peugeot. Accordingly, it was IKCO’s responsibility to plan for 
this and design an approach for local suppliers to meet those standards and pass those 
tests (in the words of participants ‘developing a test plan’). As one participant [PA1] 
explained: 
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“Based on the policy of Peugeot, the parts produced by local suppliers had to meet 
certain standards for receiving authorisation from Peugeot to be put on products of 
Peugeot. Peugeot just introduced the standards but ‘how to get there’ was our duty 
and we had to develop test plans for suppliers to meet the requirements of the given 
standards” 
 
However, local suppliers gradually developed knowledge about part design which was 
specific to functional performance, as one participant [PA4] mentioned: 
 
“Contrary to their later situation, the local suppliers did not have an engineering team 
in different areas like template making and designing. In times of Pars, when we sat 
with them in our meetings, we felt that they really didn’t know anything but 
production... they always relied on us to give them direction.” 
 
In brief, during the Pars project, local suppliers developed function-specific 
knowledge of designing parts. 
  
The Samand project   
During the Samand project, IKCO moved toward learning to design components (or 
parts reconfiguration) which involved more elements of design. In fact, they learned 
more about different approaches to reach the standards that were set for IKCO’s first 
national product, Samand. In this regard, the partnerships with foreign partners were 
actually a training opportunity for them because IKCO co-developed components with 
their foreign partners within different functions. However, local suppliers had to 
produce the components for Samand and therefore IKCO consequently provided 
learning opportunities for local suppliers in order to enable them to produce and 
deliver components that met the required standards. As one participant [PB2] pointed 
out: 
 
“When we were working on definitions of the parts and products, we established the 
link with the foreign partner and we were in contact with them. We took information 
from them and then passed it to local suppliers. But later, they formed joint ventures 
with foreign partners and upgraded themselves with them.” 
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Or, as another participant [PB5] added: 
 
“In the process of designing and manufacturing car door tapes, in times of Samand, 
we asked a Turkish company to produce them for us based on our needed functions. 
However, we made the contract in a way that after reaching a certain scale, the 
Turkish partner had to transfer the production and the knowledge to the local 
suppliers. The local supplier and the foreign partner got involved in design and 
production.”   
 
Furthermore, local suppliers were trained and upgraded to gain more knowledge of 
component design and production. However, as participant PB9 pointed out, they 
developed knowledge which was specific to functional performance: 
 
“During Soren, we developed some new systems in our product like airbags, ABS 
system and ... for the first time and with help of suppliers. In fact, they designed and 
produced systems and we installed them on our products.” 
 
Indeed, during the Samand project, local suppliers developed function-specific 
knowledge of designing components. 
 
The Soren project 
During the Soren project, based on the depth of change needed for developing this 
product (Soren), IKCO had to change the products’ subsystems. However, it was the 
local suppliers who had to deliver the new subsystems. Accordingly, IKCO managed 
the transfer of knowledge for producing subsystems to local suppliers, as participant 
PC3 noted: 
 
“…in Samand, we were beside them [foreign partners] for designing systems and they 
managed the job but in Soren the work came here and we did the job and wherever we 
felt a gap [in knowledge of our local suppliers] we employed a foreign partner and 
asked them to transfer the knowledge to our suppliers, but previously we were not 
much involved” 
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Accordingly, in this project, local suppliers developed knowledge of designing 
subsystems, but only knowledge which was specific to functional performance. For 
example, as one participant [PC7] described: 
 
“…sometimes, we designed a concept and, in our meetings, the local supplier pointed 
out that this design was not appropriate for the available template and recommended 
some changes to the design, for example, strengthening the structure of the part by 
adding two rods at the back which not only made the production of it feasible but also 
it made the process more efficient and improved performance of the part as well.” 
 
Overall, during the Soren project, local suppliers developed function-specific 
knowledge of subsystem design. 
 
The Dena project 
Within the Dena project, the scope of product change was wider than in the Soren 
project and included reconfiguring subsystems. Hence, IKCO had to develop new 
subsystems such that they could integrate together in a new way and form a new 
reconfiguration. However, local suppliers had to prepare the subsystems to have 
functional performance so that when integrated they created the required new 
attributes in product performance. Accordingly, as participant PD6 described, local 
suppliers acquired this knowledge from foreign partners: 
 
“In order to decrease the fuel consumption, we defined a feature called steering wheel 
which had many advantages for us including decreasing the level of fuel consumption. 
We did not have such a technology in IKCO, and a local supplier developed this 
technology with the help of a foreign partner and we integrated it into our product 
together with our experts.” 
 
In fact, in this project, local suppliers developed knowledge about architectural design, 
but only the knowledge which was related to functional performance. Participant PD8 
gave some examples: 
 
“The suppliers knew the technologies better than us. for example, there was a 
technology on BMW which worked based on a sensor for perfect door closing, or a 
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locking system which automatically could close the doors when we locked one door, or 
automatic window wipers or ...” 
 
Overall, within the Dena project, local suppliers developed function-specific 
knowledge of architectural design.  
 
Overall, findings of this study about distribution of knowledge bases across case 
projects indicate that, within each product innovation project studied, local suppliers 
developed function-specific knowledge at certain levels. Accordingly, it can also be 
concluded that across different product innovation projects local suppliers developed 
function-specific knowledge at different levels of the product architecture25.  
 
Distribution of capability bases 
 
Based on investigation of interdependencies between IKCO’s capability and the 
capability of local suppliers, ‘distribution of capability bases’ emerged as the key issue 
of importance.  
 
The Pars project 
During the Pars project, the task of production—including meeting Peugeot’s 
standards—was localised. Before this project the local suppliers could not produce to 
Peugeot’s world class standards. As participant PA3 explained:  
 
“Based on the mission of self-sufficiency within the automotive industry and through 
the process of localisation of parts supplied during projects 405 and Pars, the local 
suppliers could upgrade the quality of their production up to a world class acceptable 
grade.”  
 
In fact, during Pars, IKCO had no design ability, instead the foreign partner, Peugeot, 
had design abilities at the component, system and architectural levels. During the Pars 
project, Peugeot specialised in the area of architectural design.  
                                                            
25 These findings are consistent with organisational level findings about “emergence of modular 
structure in downstream value chain of Iranian Auto industry” and “modularity of product architecture” 
(see section 4.2.1 and 4.2.4) 
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The Samand project  
During the Samand project, IKCO was developing the capability to perform the task of 
designing components. However, components were produced by local suppliers and 
they had to develop the ability, as participant PB9 pointed out:   
 
“Depending on the experience of the designer [local supplier], a part can be achieved 
through 10 processes or three processes. The more experienced the designer [local 
supplier] is, the less processes are needed for production of that part which means less 
cost and higher efficiency...without the experience of designing, a supplier might have 
designed a method for production which could not give the required level of quality 
and they would have to restart from scratch again with all associated costs. The role 
of a foreign consultant is to reduce trial and errors.” 
 
During this project, local suppliers developed the ability to design and produce 
components. However, such abilities referred only to design related to functional 
performance. Participant PB4 explained: 
 
“During the process of co-creation of parts in IKCO together with our foreign partner 
for Samand, as a new product of IKCO, local suppliers were well equipped with 
equipment, machinery and systems needed for designing, template-making and 
production of new products.” 
 
In fact, during the Samand project, local suppliers developed the ability to perform 
function-specific tasks related to designing parts.  
 
The Soren project 
During the Soren project IKCO had to develop new subsystems because the scope of 
change required for this product innovation included changing the subsystems. 
However, local suppliers had to design and produce the subsystems and, hence, they 
had to develop this ability by themselves or receive help from foreign partners. 
Participant PC2 raised this point: 
 
147 
 
 “In Pars, the foreign partner was doing from 0 to 100% of the job. However, later on 
we learned to do the job and in Soren we handled the entire job here and foreign 
partners helped our suppliers to deliver the systems we required.”  
 
 Or, as another participant [PC5] commented: 
 
“We didn’t get involved with the task of detail design anymore because we had to pay 
for some engineers to do that for us. However, we helped our local suppliers acquire 
the knowledge. In fact, we empowered them and encouraged them to form R&D 
departments inside them and develop the ability to design. Consequently, IKCO no 
more needed to care about designing systems and just transferred the responsibility 
from itself to local suppliers”   
 
Accordingly, local suppliers developed the ability to design subsystems, but this 
design was related only to functional performance, as participant PC10 explained: 
 
“The local suppliers had developed to the extent that in Dena, the R&D centre defined 
a black box for the local supplier like a window winder with some new specifications. 
The local suppliers did the prototyping and then passed the system to IKCO. In fact, 
the local suppliers were so capable that they could prepare the parts at package level. 
They were at a level that they could get the requirements of an auto maker at the 
system level and design the system to their requirements and get it verified by the auto 
maker and then implement it on the car.”  
 
Overall, during the Soren project, local suppliers developed the ability to perform 
function-specific tasks relating to designing subsystems.   
 
The Dena project 
In the Dena project IKCO offered a new reconfiguration of subsystems to deliver 
competitive new attributes in the whole-of-product performance. Since the local 
suppliers produced the subsystems they had to learn and develop the ability to produce 
subsystems with the performance level required for developing the architectural level 
attributes needed to meet the product performance requirements. In this regard 
participant PD5 commented: 
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“We asked for our requirements from local supplier within specific forms. For 
example, we needed head lights which had an automatic turning mechanism for lights 
when the car turns to the left or right; or having an automatic light adjusting system 
that when we have five passengers in the car the lights automatically lift up or down. 
They had to go and make the systems to meet these performance requirements”  
 
Hence, some of the local suppliers grew to the level of being a tier-one supplier; they 
could handle the design and implementation of a subsystem and they could initiate 
innovations at the whole product (car) level. Indeed, they developed abilities for 
undertaking architectural design tasks which contributed to functional performance. 
As participant PD2 explained: 
 
“Before, IKCO bought the detail parts for seats like the frame, fabrics, foam and ... 
from different suppliers. However, for the past six years [including the Dena project] 
that there is a tier-one local supplier that just gives us the whole seat. Instead of 
dealing with 20 different suppliers, IKCO is involved with just one supplier to have the 
seat ready for its products. For example, based on competition with our rivals we set 
the target of 20 mt [million Toman] for a new product in which the seat component 
accounts for 500000 toman. We ask that supplier for a seat with some specific 
parameters at such a price. That supplier will design and produce it for us.” 
 
In brief, within the Dena project, local suppliers developed the ability to perform the 
function-specific tasks of architectural design. 
 
Overall, findings of this study about distribution of capability bases across case 
projects indicate that, within each product innovation project studied, local suppliers 
have developed the ability to perform function-specific tasks at certain levels. 
Accordingly, it can be concluded that across different product innovation projects, 
local suppliers have developed the ability to perform function-specific tasks at 
different levels of the product architecture26.  
                                                            
26 These findings are consistent with organisational-level findings about the emergence of modular 
structure in the downstream value chain of the Iranian Auto industry and modularity of product 
architecture (see sections 4.2.1. and 4.2.4). 
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4.1.2. Innovation strategy 
 
Innovation strategy refers to the intention toward balancing exploration or exploitation 
(Tushman & O’Reilly, 1996). In relation to Strategic Capability Development, such 
balancing includes exploration/exploitation of internal/external knowledge (Rosenkopf 
& Nerkar, 2001). Regarding exploration/exploitation of internal/external knowledge 
one informant within the pilot study of this thesis referred to such innovation strategies 
in the context of IKCO and the Iranian auto industry as ‘technological boundary 
spanning’: 
 
“Before, self-sufficiency was the basic target and companies had to undertake R&D 
activities internally. However, now we are at a stage that we are encouraged to use 
external R&D while developing products. It is, in fact, the concept of ‘open 
innovation’ which we are following.”  
 
Moreover, another participant referred to such innovation strategies as ‘organisational 
boundary spanning’: 
 
“The more we know about details of a part or a system, we can manage outsourcing of 
that part or system better and we can ask more from our suppliers. For example, if we 
know more about the tests that a part requires we can add those tests and standards to 
our requirements from suppliers. This is why they are reluctant to pass such 
information to us and we obtain such information from other suppliers.”  
 
Indeed, in the automotive industry and the context of this study, innovation strategy 
has implications for technological and organisational boundary spanning. 
 
Knowledge outsourcing 
  
In investigating technological boundary spanning, ‘knowledge outsourcing’ emerged 
as the key issue of importance. 
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The Pars project 
In the Pars project Peugeot had the locus of control, as participant PA7 mentioned: 
 
“We were not allowed to make any suggestion to Peugeot regarding designs and we 
had to have permission from them in every single decision”.   
 
In this project, as participant PA1 explained, IKCO outsourced part design knowledge 
which was related to functional performance to local suppliers: 
 
“Based on our self-sufficiency plan during Pars and 405 we localised the production 
of parts and learned the required standards. Peugeot gave us the standards and we 
were obliged to reach those standards so we developed our test plans based on those 
standards and asked our suppliers to design based on those test plans”. 
 
However, by outsourcing part design knowledge specific to functional performance, 
IKCO differentiated between its part design knowledge and the part design knowledge 
of local suppliers, as PA2 mentioned: 
 
“When we wanted to copy the car door tapes in Pars from Peugeot 405 and make them 
internally, we asked a foreign partner to tell us what are the technologies and 
equipment needed for local suppliers to make it. Then, the suppliers equipped 
themselves with technology and asked the foreign partner to help them to make the 
part.” 
 
In brief, during Pars, knowledge development at IKCO was confined to part 
engineering and the company could outsource part production knowledge to local 
suppliers.  
 
The Samand project 
In the Samand project, IKCO outsourced the knowledge of designing components 
related to functional performance to local suppliers, as PB9 described: 
 
 “We knew from packaging different parts within the power train system what would 
be the required design for each part to be integrated properly in available space for 
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the system and without having any interference among them. We had also tested the 
functions of designed parts with regards to the performance of the whole power train 
system. So we knew, for example, what is the required water flow of the radiator and 
at what temperature and with what level of pressure. Then we asked the supplier take 
these levels of required functions into consideration and make the part for us.”  
 
However, by outsourcing knowledge of designing components specific to functions, 
IKCO differentiated its component design knowledge from the component design 
knowledge of local suppliers, as one participant [PB1] commented: 
 
“The local suppliers could offer good suggestions regarding designing parts. For 
example, if we were concerned about the strength of a plate in the head lights and 
suggested a design for it having a specific material in it which was difficult to work 
with for the local supplier, the local supplier offered a change in design in a way that 
by adding some curves or strengthening pillars they could achieve the same level of 
strength but using another material which was easier for them to work with.”  
 
In fact, IKCO differentiated its knowledge of design at the architectural level from 
local suppliers’ knowledge of design at this level, as participant PB7 commented: 
 
“Suppliers knew nothing from designing a car. They were just manufacturers and 
could just give advice on how to make bumpers or etc. They were just waiting for us to 
give them directions to follow. But now the situation has turned and we are following 
them.” 
 
In fact, during the Samand project, IKCO differentiated its product-specific knowledge 
of component design from local suppliers’ function-specific knowledge of component 
design. 
 
The Soren project 
In the Soren project, while IKCO was developing subsystem knowledge in relation to 
the whole product performance, it outsourced subsystem knowledge related to 
functional performance, as participant PC4 pointed out: 
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“We did not intend to get involved with detail design; we always tried to pass detail 
design to our local suppliers. We had empowered them during previous projects to be 
able to handle this responsibility.” 
 
However, by outsourcing subsystem knowledge specific to functions, IKCO could 
focus on subsystem knowledge which was product-specific and local suppliers focused 
on subsystem knowledge which was function-specific as participant PC3 also added: 
 
“In Soren, we defined the product and, for example, we need this specific light with 
these specifications or I want to carry over the lights from Samand; or, I need this 
specific form of bumper and this template maker cannot perform the task and I will 
select the other one which is also appropriate in terms of my payment plan. I will also 
select the supplier to supply the part.” 
 
Accordingly, IKCO differentiated between its subsystem knowledge and local 
suppliers’ subsystem knowledge as participant PC10 mentioned: 
 
”...product design will never migrate from IKCO, what migrates is detail design.” 
 
Overall, during the Soren project, IKCO differentiated its product-specific subsystem 
knowledge from local suppliers’ function-related subsystem knowledge. 
 
The Dena project 
In the Dena project, while IKCO was developing architectural-level knowledge in 
relation to the whole product performance, it outsourced architectural knowledge 
concerning the functions performance to local suppliers, as participant PD2 added: 
 
“We shared our market needs with our local suppliers and they followed them up to 
fulfil them. In fact, we did target setting based on benchmarking of our competitors 
and determined our expectations at the system level, and the local suppliers designed 
and implemented a system which covered our requirements.” 
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However, by outsourcing architectural knowledge specific to functions to local 
suppliers, IKCO focused on developing architectural knowledge which contributed to 
the whole product performance. Participant PD5 raised this point: 
 
“We told our suppliers that this is our style for the car and these are the parts nearby. 
We also mentioned our limitations as well as obligations; for example, we have to 
have a certain lamp and the total usage of electricity should not exceed this amount. 
Then, the local supplier had its own comments as well. For example, the local 
suppliers pointed to its limitation regarding the capacity of injection moulding 
equipment which was up to 60 g and could not produce such lights with these 
specifications. The local supplier asked us to change the designs so that it could 
produce the part with its current machinery. If we couldn’t fit our requirements with 
the existing capacity of the local supplier, it was obliged to think about new machinery 
like an injection moulding machine with capacity of 1200 g.”   
 
Therefore, IKCO differentiated its architectural knowledge from local suppliers’ 
architectural knowledge as participant PD2 commented: 
 
“Before, we even prepared engineering maps for them to prepare what we needed, but 
later we just ordered what we want and they did the rest.” 
 
IKCO differentiates its product-specific architectural knowledge from suppliers’ 
function-specific architectural knowledge. 
 
Overall, findings of this study about knowledge outsourcing across case projects 
indicate that, within each product innovation project studied, IKCO has outsourced 
function-related knowledge for designing at a certain level to local suppliers which has 
led to differentiation between function-specific knowledge and product-specific 
knowledge for designing at that level within functions of IKCO. Since differentiation 
between function-specific knowledge and product-specific knowledge within functions 
at any level leads to differentiation between the knowledge base of IKCO and that of 
local suppliers at that level, it can be concluded that across different product 
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innovation projects, knowledge bases of IKCO and local suppliers have been 
differentiated at different levels of the product architecture27.  
 
Task outsourcing 
 
In investigating organisational boundary spanning, ‘capability outsourcing’ emerged 
as the key issue of importance. 
 
The Pars project 
During the Pars project, at the beginning IKCO had no knowledge and Peugeot was 
the only knowledge source on top of the hierarchy, with IKCO receiving knowledge 
based on predetermined plans and schedules, as illustrated by participant PA3: 
 
“For example, in Pars, Peugeot recommended a design for the bumper or carried over 
lights from its other products. We had to accept and we were not in the position to 
offer that we can carry over lights from our other products to Pars.”  
 
Even in lower levels of product architecture as participant PA9 described, IKCO had 
no knowledge and just relied on Peugeot to handle the design task: 
 
 “Peugeot gave us the documents regarding the detailed designs and we just released 
them in the organisation to the related departments and areas.” 
 
In fact, during the Pars project, within IKCO’s functions (departments) some tasks in 
relation to the overall performance of the whole product were managed through a 
hierarchy of authority, with IKCO/Peugeot at the top. However, the design tasks 
related to the internal operation of parts were outsourced to suppliers and were 
managed by staff within the functions.  
 
In brief, during the Pars project, outsourcing function-related tasks for designing parts 
to local suppliers differentiated between function-specific tasks and product-specific 
tasks for designing parts within functions.  
                                                            
27 These findings are consistent with organisational-level findings about modularity of product 
architecture (see section 4.2.4). 
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The Samand project 
In the Samand project some tasks within functions needed to be managed based on a 
hierarchy of authority because at that level the functional tasks of design could be 
linked to the product performance. As participant PB5 described, the role of the 
foreign partner, who was employed by top-level management, was to control design 
tasks in functions: 
 
“We worked on daily plans; the foreign expert gave each of us the jobs that we should 
cover by each day and also the job which should be completed in a week and a month. 
Every day we checked our progress with him.”  
 
However, in this project, function-related tasks for designing components were 
outsourced to local suppliers and these tasks were managed by function staff as 
participant PB2 explained: 
 
 “In Samand, we asked for a foreign partner to design car door tapes based on our 
criteria and get involved with a local supplier for production and also transfer 
knowledge to them. The local supplier was involved with the foreign partner and 
during the later interactions for some amendments and modification in car door tapes, 
they got mature in designing car door tapes and were directly connected to the foreign 
partner and we didn't have to deal with the foreign partner anymore and we arranged 
our requests through local suppliers.'” 
 
Overall, during the Samand project, outsourcing function-related tasks for designing 
components to local suppliers differentiated between function-specific tasks and 
product-specific tasks for designing components within functions.  
 
The Soren project 
During the Soren project, while IKCO was performing subsystem-level tasks related to 
the overall design of the whole product, it could outsource some functional-related 
tasks at this level to local suppliers, as participant PC7 described:  
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“The first stage is packaging which is about the location of a system like the motor 
among the other parts and its interaction with other parts of the car. After the 
packaging analysis, it comes to concept design which is about the position of a part 
like the radiator within the system, then we design the part in terms of its functions for 
example what the input and output water flow should be ... the next step is detail 
design where we should make the details needed for the production of parts...in Soren, 
we gave local suppliers the functional map and they did the detail design. They did it 
with help of big foreign partners.” 
 
In this project, as participant PC2 commented, within functions of IKCO, the 
subsystem-level tasks specific to the whole product were differentiated from the tasks 
specific to the functions: 
 
“The engineers within functions knew better about the technology; however, IKCO 
knew what was needed, so functional people had to come to an agreement with the 
project manager on a design which suited both of them.” 
 
In fact, during the Soren project, outsourcing function-related tasks for designing 
subsystems to local suppliers led to differentiation within functions of IKCO between 
function-specific tasks and product-specific tasks for designing subsystems.  
 
The Dena project 
During the Dena project, while IKCO was performing tasks for designing product 
architecture related to the whole product performance, it outsourced designing tasks 
related to functional performance at this level to local suppliers. As participant PD1 
described: 
 
“Windshield wipers have two options of having either one blade or two blades and 
they have to clear a specific surface. Before, we did the design here and did the 
simulations here. However, during Soren, the local suppliers were enabled to deliver 
our desired functions through contacting to and asking a foreign source about the 
required functions…. But during Dena, they didn't need the foreign partner anymore 
and could do the designs by themselves and we didn’t do the design anymore and we 
just gave them the specifications. They gave us ideas about new technologies and 
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submitted proposals for new systems like the intelligent windshield wiper. They told us 
that the whole system of windshield wiper that we had was out dated and they had 
transferred a new technology that could improve the performance and was also cost 
efficient. So we passed the design responsibility to them.” 
 
However, during this project, within functions, the architectural-level design tasks 
related to the whole product performance were differentiated from design tasks related 
to functional performance as participant PD9 explained: 
 
“The R&D officer did the initial design based on benchmarking. This was the time for 
IKCO to apply the knowledge of DFMA [Design for Manufacturing and Assembly] to 
improve the initial design. From this step on, the presence of the local supplier beside 
the R&D officer was necessary because the supplier should be committed to produce 
the part and he knew information and the knowledge of that part better than we did. 
For example, while we were designing brakes, the supplier knew the available 
technologies and had perfect knowledge of the role and performance of each part 
involved with the brake system. So, he sat beside the R&D officer who said that I need 
to reach this point so what is your recommendation? Then they had a technical 
discussion to come to an agreement”  
 
In fact, during the Dena project outsourcing function-related tasks for designing 
product architecture to local suppliers led to differentiation between function-specific 
tasks and product-specific tasks for designing product architecture within functions of 
IKCO.  
 
Overall, findings of this study about task outsourcing across case projects indicate that, 
within each product innovation project studied, IKCO outsourced function-related 
tasks for designing at a certain level to local suppliers which led to differentiation 
between function-specific tasks and product-specific tasks for designing at that level 
within functions of IKCO. Since differentiation between tasks within functions at any 
level leads to differentiation among functions at that level, it can be concluded that 
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across different product innovation projects, functions of IKCO have been 
differentiated at different levels of the product architecture28.  
 
4.1.3. Knowledge integration 
 
Knowledge integration refers to integration of differentiated bodies of knowledge 
(Grant, 1996). With regards to Strategic Capability Development, knowledge 
integration refers to integration of differentiated bodies of knowledge for co-
development of new products. In the automotive industry and the context of this 
research, knowledge integration has implications for ‘knowledge co-specialisation’ 
and ‘overlap problem solving’. Accordingly, participants were asked about knowledge 
co-specialisation and overlap problem solving. 
 
Vertical knowledge integration 
 
While investigating knowledge co-specialisation, “vertical knowledge integration” 
emerged as the key issue of importance to knowledge integration. Furthermore, under 
“vertical knowledge integration” two other issues emerged from the data including 
“vertical knowledge integrator/s” and “level of vertical knowledge integration”. 
 
The Pars project 
During the development of the Pars product, Peugeot integrated its knowledge with 
that of IKCO and a local supplier. Knowledge was integrated based on a pure 
hierarchy which had Peugeot at the top, as the only partner who had a new product 
design knowledge base. As participant PA3 noted: 
 
“In Pars, Peugeot just gave us the instructions and told us, just follow it!”  
 
In other words, the knowledge of Peugeot integrated the knowledge base of IKCO and 
local suppliers through being given ‘directions’ by Peugeot. In fact, within Pars, 
                                                            
28 These findings are consistent with organisational-level findings about modularity of product 
architecture (see section 4.2.4). 
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knowledge integration occurred between Peugeot and IKCO, with the idea coming 
from Peugeot, as another participant [PA3] added: 
 
“They gave us the clay model of a car which is a complete style of a car and we didn’t 
have to do nothing. It was actually like a gift from them.” 
 
Hence, within the Pars project, Peugeot was the vertical knowledge integrator and, 
hence, knowledge flows had a top-down direction because Peugeot was the only body 
who had the technical knowledge and the design ideas across all levels came down 
from the single foreign partner. However, due to self-sufficiency policies, the parts 
were produced locally, functions of IKCO were responsible for designing parts and 
Peugeot just specified qualification measures. In fact, within functions of IKCO, 
IKCO’s part engineering knowledge was integrated with the part production 
knowledge of local suppliers. In this regard, IKCO integrated its part knowledge (from 
a product perspective) with local suppliers’ part knowledge (from a functional 
perspective) through face-to-face contacts.  
 
The Samand project 
While IKCO was developing the Samand product, the foreign partners got involved in 
component development within subsystems. Knowledge was integrated between 
foreign partners and IKCO within each function with the knowledge coming down 
from the foreign partner. Hence, the knowledge flow occurred in a top-down direction 
as participant PB1 commented: 
 
“We had to be smart enough to get the most of their knowledge. From this view point, 
we had different performance in our different knowledge transferring projects. In 
some of them we did great but in some others not. It depends on our willingness to 
ask.” 
 
Within this process, the foreign partners were mixed with local engineers in different 
teams within or across functions, and together they co-developed Samand. In this 
regard, either people from the foreign partner joined local teams within IKCO or 
people from IKCO’s functions travelled to the partner countries and worked in their 
160 
 
teams to handle the tasks ordered by IKCO together with the foreign partner. One 
participant [PB5] noted: 
 
“Sometimes they came over here and joined us and completed the work and sometimes 
we went there and worked with them on our projects.”  
 
The component development process was more of a process of co-development among 
IKCO and its foreign partner as participant PB6 mentioned: 
 
“Both sides [IKCO and the foreign partner] had time shifts showing the work to be 
done from morning to evening.” 
 
This type of working together could have different manifestations. For example, it 
could be in the form of joint problem solving as participant PB4 explained: 
 
“The good thing with designing our work with foreign partners was the joint nature of 
the work. For example, in a team of four people for handling a job two people were 
foreigners. If any questions came up with the task in hand, the foreign partner could 
reply, otherwise he referred to his parent company to find an answer for that 
problem.”  
 
They also could work in similar positions, as participant PB3 said: 
 
“We had six months travel to Italy and joined a very famous company for car style 
design; we worked in their team to design style for our product. Our designs were put 
on the wall mixed with designs of their designers and all the designs were voted on by 
a higher manager blindly and without knowing which design belonged to whom.”  
 
Alternatively the foreigners could be the leaders, as participant [PB2] commented: 
 
“The Korean supervisor led the team and he had some certain procedures for himself. 
He also had designed some forms for managing the work processes. Some of the forms 
referred to the daily and weekly activities which indicated what has been done within 
the day or week and what should be done for the next day or week.” 
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It could also be in the form of on-the-job training as participant PB5 commented: 
 
“We designed a component, we showed the expert from our foreign partner who was 
much more experienced than us to ask for his advice. He commented on our work and 
told us, for example, you will have such and such problems with this design and this is 
the way to remedy the problem.” 
 
Another participant [PB9] added: 
 
“The more we could ask the more we could learn.” 
 
In brief, it can be generally said that, while developing the Samand product, the 
knowledge integration used was based more on face-to-face contact. For example, one 
participant [PB1] mentioned: 
 
“The relationships between us and the Korean experts was sort of a teacher and 
student relationship where the Korean experts did the job and we observed and then 
we did the next samples under Korean supervision.” 
 
Furthermore, the company was trained at the component level but only in relation to 
product performance as participant PB5 explained: 
 
“For example, we had a control project team and parallel to it we had a team from 
our foreign partner; however, they were mixed together. Whenever we had meetings 
all the members of both sides had to participate...the outcome of both teams was a 
unified report.” 
 
In particular, a separate foreign partner had the responsibility for integrating what had 
happened within lower layers, such as functions relating to the whole product 
architecture, this participant explained: 
 
“For example we worked in exterior body parts, we had a team constituting of one 
foreigner and fifteen local engineers each of whom were responsible for a certain part 
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like the windshield wiper ... parallel to this, people were organised in a control project 
team having some foreigners mixed with locals. They had one person monitoring each 
of us while designing our specific parts and helped us to integrate our work with work 
of others along the progress of the project...for example, we did not know about 
documentation. Whenever we found a technical problem in designing our parts in 
relation to the other parts, this person guided us by saying that you must design a form 
called a ‘problem investigation request’ and take it to your next cross-functional 
meeting or meetings within functions to be discussed and resolved. If it was not 
resolved at that stage it will remain open to be solved at some stage in the future.”  
 
Moreover, during co-developing Samand, local suppliers also accompanied functions 
of IKCO and they were both being trained in component design principals as a 
participant [PB7] described: 
 
“In our joint project with an Indian company in packaging our national motor in our 
new product, we involved the local suppliers in the design process of every single part 
of the system. Our aim, basically, was to transfer knowledge to ourselves as well as 
our local suppliers because it was basically the task of the local supplier and it should 
be able to handle this task in our later projects.” 
 
Overall, within the Samand project, knowledge flows had a top-down direction from 
the whole company to the functions of the company because relationships with foreign 
partners (as major sources of knowledge) were managed by IKCO. This situation 
made IKCO the vertical knowledge integrator within functions. Contrary to the Pars 
project, where a single foreign partner was involved with the new product 
development project, in the Samand project IKCO managed new product development 
by designing different components through cooperation with different foreign partners. 
Accordingly, instead of just one big foreign company responsible for the whole 
product design, IKCO managed relationships with multiple foreign partners (smaller 
ones) for designing different components. Therefore, vertical knowledge integration 
between IKCO and its local suppliers occurred within functions located at the 
component level. In this regard, IKCO integrated its component knowledge (from a 
product perspective) with local suppliers’ component knowledge (from a functional 
perspective) through face-to-face contact.  
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The Soren project 
During the development of the Soren product, contrary to the Samand and Pars 
projects, local suppliers had direct contact with the foreign partners and IKCO could 
access its required knowledge and ideas through local suppliers. As one participant 
[PC6] explained: 
 
“Sometimes the foreign suppliers offered a presentation to introduce their parts. We 
did some preparation by pre-studying, reviewing and doing some internet searches 
before attending the presentations or meetings. With the general information that we 
had, we could ask about more details within the discussions. We also had some 
information from local suppliers because they were also concerned with that part and 
were connected to the foreign partner and had collected some information. We 
exchanged our information to have a better learning.”  
 
Since, in this project, IKCO’s functional staff had more knowledge compared to 
previous projects, they could sometimes use knowledge articulation through face-to-
face contact for integrating their knowledge bases. As participant PC7 explained: 
 
“Some of our staff stayed in our foreign partner’s company and did the job because 
they were not that unfamiliar with the job ... The foreign supervisor, for example, 
advised them to add this piece of work to the current task at hand. Our staff asked 
what the reason is for that and they started to discuss and delve into the depth of 
design principals. It was training along with completing a job.”  
 
Furthermore, different from the situation experienced in the Pars and Samand projects, 
where IKCO and foreign partners were the vertical knowledge integrators, in the Soren 
project functions of IKCO were vertical knowledge integrators. As participant PC1 
noted: 
 
“It didn’t matter whether the task of designing was handled within IKCO, local or 
foreign suppliers; we knew what should be done.” 
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Moreover, from the knowledge integration in Soren, IKCO learned more about the 
interaction among components within a subsystem. Participant PC7 described an 
example of cooperation between IKCO and a foreign partner. This participant 
explained the aim of this partnership: 
 
 “We had an engine designed for Samand, but we wanted to adapt that engine to our 
new product and relocate it within the system of our new product. We allied with an 
Indian supplier which had good experience in designing engine mounts. It was a tricky 
job because engine space has some potential involvement and overlaps with air filter, 
exhaust, or some other parts in the engine box including engine mounts. Designing 
engine mounts is a very sensitive part because it is the connection between the engine 
and car body and it causes many interactions between engine mounts and the other 
parts nearby.”   
 
Hence, it was not a component development, rather it was a component integration 
project in which IKCO learned about how a new subsystem can be developed based on 
changes in component configuration. This participant [PC7] delved more into the 
nature of knowledge integration mechanisms between IKCO and their foreign partner: 
 
“Our staff in functions knew how to work with software and they could do the 
simulations and undertake some design tests. The Indian experts [foreign supplier] 
and local suppliers had some experiences and our staff had also some other 
experiences. They cooperated in designing the engine mount. The Indian side gave the 
macro-level recommendation to make an initial idea about the general form of the 
concepts involved. The foreign partner did it based on numerous types of engine 
mounts that it had experienced. Then a local supplier sent the recommendation to 
IKCO to be evaluated in terms of packaging with other parts involved in the whole car 
architecture, like wiring harness or some pipes not to have interferences. Functional 
staff gave feedback to those who received recommendations from the foreign partner 
and local supplier. Then we got to the analysis phase. At this stage we located our 
staff in the foreign company’s location and together with local suppliers and Indian 
company staff, we undertook analysis and detail design” 
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Indeed, functions of IKCO were vertical knowledge integrators and ideas came up 
from local suppliers (based on their contact with foreign partners) to IKCO. Hence, as 
one participant [PC5] explained, the direction of knowledge flow was bottom-up from 
functions to the whole company: 
 
“The suppliers knew better about newest technologies for systems in a car and how 
they could improve our products. We were not aware of such information.” 
 
In brief, within the Soren project, functions had the responsibility of vertical 
knowledge integration. Contrary to the Pars and Samand projects, where the 
relationships with foreign partners (as major sources of knowledge) were managed by 
IKCO, in the Soren project local suppliers were in direct contact with foreign 
suppliers, and the ideas for new product development were created by suppliers and 
were implemented by functions. Accordingly, the knowledge flows followed a 
bottom-up pattern from functions to the whole company and, hence, functions were 
the vertical knowledge integrators and creator of ideas for new product development.  
However, local suppliers had only developed knowledge at the component level. 
Therefore, vertical knowledge integration occurred between IKCO and its local 
suppliers within functions located at the subsystem level. In this regard, IKCO 
integrated its subsystem knowledge (from a product perspective) with local suppliers’ 
subsystem knowledge (from a functional perspective) based on face-to-face contact.  
 
The Dena project 
Within the Dena project, like the Soren project, ideas generated from local suppliers to 
IKCO functions, making the functions vertical knowledge integrators based on the 
bottom-up knowledge flow that was established. However, the level at which local 
suppliers could generate new product development ideas was higher than what it was 
during the Soren project. During the Soren product development local suppliers could 
give advice on designing subsystems; however, within the Dena project they could 
provide ideas at the architectural level and regarding the reconfiguration of 
subsystems. One participant (PD3) commented in this regard: 
 
“We gave local suppliers our expectations from the system and the tier-one local 
supplier did the design, template making and production of all parts involved with that 
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system. It is actually a trend within local suppliers toward collective manufacturing. 
This is why we are dealing with 400 suppliers instead of 1000 suppliers with which we 
were working. Instead of assembling dashboards here in IKCO, we are willing to 
order them. We expect them to have not only the ability to design but also to have the 
idea for design. They should be able to improve the parts and systems within the car.” 
 
At the stage of developing Dena, IKCO learned how to reconfigure subsystems within 
the product architecture. In fact, IKCO learned how to apply new subsystem 
knowledge into the product architecture. For example, each car has a brand image 
which can be seen as a firm-specific asset of any car maker, as participant PD8 
commented: 
 
“Every car brand has its own very specific characteristics like special smell, special 
shape ... which is common in all of its products. In a test, some participants were 
invited to recognise different car brands with blind eyes from engine noise or with 
blocked ears from smells or the space and atmosphere in the car. They could 
differentiate different car brands and could even recognise each brand.” 
 
Participant PD7 pointed to these architectural points in products of IKCO:  
 
“Every car brand has got its own brand image which includes some cultural points. 
For example, Chinese cars should have a place for putting a cup for drinking while 
driving. Or, the space between feet and seat is very important to some cultures and the 
sizes which fits to Iranian taste might not fit with Chinese taste. This image which is 
called “car signatures” was formed in IKCO during past product development 
projects. Now IKCO products have specific lines within the style of its products. These 
signatures give a kind of harmony to IKCO’s products.” 
 
This participant illustrated the nature of connection between subsystem knowledge and 
the product architecture in Dena: 
 
“We knew our signatures in our styles and this is what the foreign partner didn’t 
know. However, the foreign stylist company had long-term experience and was a style 
generator. They knew trends in colours, styles and taste of the consumer. This 
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knowledge is very important in competition among us and other rivals and in 
protecting our market share.” 
 
Furthermore, the participant PD4 explained a feedback-based learning mechanism 
(which is one category of face-to-face contact) as the knowledge integration approach 
employed during developing Dena: 
 
“We sent them some information about our product like sizes, our limitation within our 
main body frame, location of the parts and some future tests which were needed for 
the product and its parts. Then they sent us some initial ideas for the ordered style 
called “style sketch”. We received around twenty sketches out of which we selected 
three of them and combined them into a recommended sketch from us and sent back to 
them. At this stage they got more familiar with our taste and signatures in style. They 
applied some changes to their designs and sent five new sketches to us for our 
feedback. We selected two designs for rendering stage in which the initial design will 
turn to a coloured 2D model. Parallel to the foreign stylist the stylist department 
within IKCO got through the same processes simultaneously and offered their renders. 
Then the renders from both internal experts and foreign partner were put for voting. 
The one which was designed internally was selected because it had a better fit with 
IKCO requirements. Then we asked the foreign partner to complete the within-
company-designed render and turn it to 3D and a clay model.” 
 
In brief, within the Dena project, like the Soren project, functions had the 
responsibility of vertical knowledge integration and local suppliers were in direct 
contact with foreign suppliers. The ideas for new product development were created 
by suppliers and were implemented by functions. Accordingly, the knowledge flows 
followed a bottom-up pattern from functions to the whole company and, hence, 
functions were the vertical knowledge integrators and creators of ideas for new 
product development.  However, in the Dena project, knowledge of local suppliers was 
at a higher level compared to the Soren project. Since local suppliers had already 
developed knowledge at the component level, vertical knowledge integration between 
IKCO and its local suppliers within functions was located at the architectural level. In 
this regard, IKCO integrated its architectural knowledge (from a product perspective) 
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with local suppliers’ architectural knowledge (from a functional perspective) based on 
face-to-face contact.  
 
Overall, findings of this study about vertical knowledge integration across case 
projects indicate that, within each product innovation project studied, IKCO has 
employed face-to-face contact for co-specialisation of knowledge within functions at a 
certain level. Since using face-to-face contact for co-specialisation of knowledge 
(vertical knowledge integration), generally, is referred to in the literature as knowledge 
‘personalisation strategies’ (Hansen et al. 1999), it can be concluded that (based on 
these findings) IKCO has employed knowledge personalisation strategies at different 
levels across different product innovation projects.  
 
Horizontal knowledge integration 
 
While investigating ‘overlap problem solving’, ‘horizontal knowledge integration’ 
emerged as the key issue of importance to knowledge integration. Furthermore, under 
horizontal knowledge integration two other issues emerged from data including 
‘vertical knowledge integrator/s’ and ‘level of vertical knowledge integration’ 
including ‘horizontal knowledge integrator/s’ and ‘level of horizontal knowledge 
integration’. 
 
The Pars project 
While the Pars product was being developed at IKCO, Peugeot (as the brand owner) 
was the integrator across different functions based on a pure hierarchy. As such, 
knowledge was also integrated based on a pure hierarchy, which had Peugeot on the 
top as the only partner who had the knowledge base of its new product at any level and 
in every detail. There was no knowledge of design and new product development 
within IKCO or its local suppliers. As one participant [PA1] mentioned: 
 
“The origin of the work was from Peugeot, we were just an observer.” 
 
As a result of the hierarchical knowledge integration during the Pars project, the 
knowledge contents of the functions integrated based on Peugeot’s intention being at 
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the top of the hierarchy. Hence, functions had no authority to make design-related 
decisions. However, Pars was not a regular Peugeot product and it was designed 
specifically for IKCO and the Iranian market. Indeed, Peugeot developed this product 
for IKCO under a strategic alliance with them. Therefore, due to the company’s self-
sufficiency policy and the Iranian Government, parts were locally produced and, 
hence, functions had flexibility in designing at the parts level. Accordingly, the locus 
of innovation at the part level was located within functions of IKCO and design 
decisions at the part level were decentralised to functions. Therefore, staff from 
different functions had the flexibility of coordinating their design-related decisions at 
the part level based on face-to-face contact and feedback.  
 
The Samand project 
At the stage of developing Samand, contrary to the Pars project (where Peugeot 
generated the idea of the whole product as developed from its other products), the final 
product was not predetermined for IKCO and there was a great level of uncertainty 
about the whole product at the architectural level as well as the component level. 
However, compared to the situation experienced during the Pars project, IKCO had the 
flexibility to employ any foreign partner in any position, either at the component level 
or at the architectural level (because the Samand was a ‘national car’ and IKCO owned 
the brand). As one participant [PB3] described: 
 
“Not only did the foreign partners do the component designs but also they handled the 
integration. We didn’t even know how to integrate.” 
 
Hence, some foreign partners were employed by IKCO within functions (with regards 
to designing different components), and some other foreign partners (foreign 
consultants) were employed for integration of functions (architectural integration). 
Indeed, the responsibility of horizontal knowledge integration was located within 
IKCO, while different functions were linked to different foreign partners and IKCO 
itself was connected to foreign consultants for the integration of functions. 
 
The organisational form which was used during this project was a functional form, but 
at the same time it could be a project-based structure as well because Samand was the 
only project which was handled at that time within IKCO and across all functions. It 
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was also a kind of product-based organisation as the whole organisation was at the 
service of this product (Samand) because it was the only new product at hand for 
IKCO. As one participant [PB4] put it: 
 
“The manager of R&D department became the project manager and allocated the 
tasks to the function managers, for example he said X should work on body and Y 
should work on CNG, then the function managers accomplished the tasks within the 
functions.”  
 
Overall, during the Samand project horizontal knowledge integration was based on a 
hierarchy but, contrary to during the Pars project, IKCO was at the top of the 
hierarchy. In other words, the knowledge contents of functions integrated based on a 
match to the requirements of IKCO’s top management team which were at the top of 
the hierarchy. Based on the functional structure, each function could serve multiple 
projects and, hence, the functions were not authorised to make final design decisions 
for themselves because they worked for different projects. Within the functional 
structure of the Samand project, staff within functions were confined to the 
components on which they were working, and staff working on different components 
within each function were isolated from each other and were responsible to different 
project managers. However, the locus of innovation at the component level was 
located within functions and functions at the component level had flexibility for 
design. Indeed, function staff were confined to just designing components and, hence, 
were allowed to coordinate their component design issues with the other functions by 
themselves (without needing authorisation from a third body). Accordingly, 
component design decisions were decentralised to functions, allowing function staff to 
coordinate their design-related decisions based on face-to-face contact and feedback.     
 
The Soren project 
While Soren was the major new product on which IKCO was focused, the organisation 
structure turned to a project-based structure where each project employed fixed people 
from each function who were working with each other during the project. This was a 
result of handling several new product development projects in IKCO at that time and 
each project had its own team from different functions. One participant [PC3] 
described: 
171 
 
 
“The project manager was told that you should design a structure and organise the 
work. You have to define your responsibilities as well as others.” 
 
In this structure people did the jobs, not functions, as another participant [PC4] 
described: 
 
“The project structure was team work and people felt themselves at the heart of a 
project.” 
 
This same participant criticised the team-based organisation of the project structure: 
 
“In a project-based structure you feel a gap and belonging to nowhere because you 
cannot have a stable position and with the end of the project your experiences will be 
useless because in the next project you might work on something else and accumulate 
a new series of knowledge. You cannot save an identity toward an area of expertise.”  
 
Contrary to a functional structure (such as that in the Samand project), where people 
had to work on the same parts across different projects, in the project-based structure 
(in the Soren project), people may work on multiple parts due to a project’s needs and 
the gaps appeared along the progression of projects. On the other hand, the level of 
formalisation was lower in the project-based structure compared to the functional 
structure, and therefore changes in products could be more easily handled. Participant 
PC10 mentioned: 
 
“Both functional- and project-based structure are appropriate for learning but the 
functional structure is not as agile as the project structure.” 
 
Participant PC3 added:  
 
“The functional structure had more of a hierarchical shape within it and it made the 
organisational structure taller. So you had to have approval from a top manager. In 
times of Pars and Samand, for many decisions you had to have the approval of 
[Managing Director of IKCO at time of Pars and Samand] but in times of Soren the 
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decisions were more decentralised, [Managing Director of IKCO at time of Soren] 
had less involvement with the decision-making processes in Soren.”  
 
In other words, contrary to the Pars and Samand projects where knowledge integration 
was hierarchy-based, in this project decisions were decentralised into functions at 
higher levels and functions were integrated through market-based knowledge 
integration. While in developing Pars and Samand IKCO was the horizontal 
knowledge integrator, during the development of Soren and Dena, functions of IKCO 
were the horizontal knowledge integrators. 
 
Employing different structures for different projects could also be due to different task 
environments of the projects. For example, participant PC3 mentioned: 
 
 “The functional structure is more appropriate for routine tasks while project structure 
is more appropriate for unique tasks.”  
 
Furthermore, the learning outcomes of different structures were different as another 
participant [PC7] added: 
 
“In the project-based structure, a person who had worked for example on brakes in the 
next project might have worked on another part in the system like disks. Basically, the 
teams after completing the projects were just disappeared and dissolved in IKCO and 
so the experience was lost and, consequently, we hadn’t a knowledge base that we 
could rely on.”  
 
Moreover, as another participant [PC2] added, employing different structures for 
organising new product development could lead to learning and horizontal knowledge 
integration at different levels: 
 
“In the functional structure, the knowledge could be saved in each function because 
the staff in each function were concentrated on one area of knowledge and during all 
projects they were focused on the same area of the knowledge of their functions and 
their experiences were accumulated within projects and formed a knowledge base in 
the function which was used for the later projects.”  
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Overall, during the Soren project, horizontal knowledge integration was no longer 
hierarchy-based and started to change to being market-based at the functional level. In 
other words, in this project, functions were responsible for developing ideas for the 
new subsystems for the product—not Peugeot or IKCO’s top management team. 
Based on the project-based structure employed within the Soren project, staff within 
functions were concentrated on just one project. Contrary to the functional structure 
within the Samand project, where staff of functions had to serve multiple projects (and 
project managers were responsible for subsystems’ design decisions not staff in the 
functions), within the project-based structure of Soren, function staff worked on a 
single project. While within the functional structure function staff were confined to the 
components on which they were working, the project-based structure allowed for 
function-wide flexibility for decision-making about all the components of subsystems 
in relation to each other (not isolated from each other). Indeed, staff of functions could 
make decisions about the overall subsystem and, hence, could coordinate subsystem 
design-related decisions with the other functions by themselves (without needing 
authorisation from a third body). Accordingly, during the Soren project, the locus of 
innovation at the subsystem level was located within functions and subsystem design 
decisions were decentralised into functions providing function staff with the flexibility 
to coordinate their subsystem-level decisions based on face-to-face contact and 
feedback. 
 
The Dena project 
When Dena was the project at hand, the structure turned to a cross-functional structure 
which, in the eyes of participants, was seen as a mix of functional and project-based 
structures. As one participant [PD10] explained: 
 
“In the functional structure, the tasks were undertaken by function managers and in 
project based, the tasks were undertaken by people. However, in the cross functional 
structure the tasks were undertaken based by both people and functions.” 
 
This participant also explained: 
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“In the cross functional form, you were located within a function but your function 
could serve three different projects.” 
 
However, the structure was not an ideal cross-functional design as participant PD4 
mentioned: 
 
“The boundaries between project managers and functional managers were not clear 
and it caused some problems in work progress.” 
 
In fact, for the cross-functional design to work properly, as another participant [PD2] 
added, some levels of capabilities should already exist in the organisation: 
 
“Cross functional design works if an organisation has many expertises in each 
function so that they can simultaneously serve different projects.” 
 
Within this structure, the organisational structure is not as tall as in the functional 
structure and not as flat as in project-based structures. The cross-functional structure 
falls somewhere in between, trying to achieve the advantages of both structures within 
it. Indeed, although knowledge integration among functions was market-based and 
was handled within functions (an advantage from the project-based structure), at the 
same time such (market-based) horizontal knowledge integration could serve 
organisational outputs (as the output of the hierarchy) as well (an advantage from the 
functional structure). One participant [PD3] explained it as: 
 
“In the cross functional structure, the project manager was no more independent in 
decision-making and if he had any enquiries regarding a specific function he had to 
ask the functional manager to allocate someone to his project. In fact, the project 
manager had more of a coordination role.” 
 
Indeed, while the project-based structure (adopted in the Soren project), had functional 
flexibility for embracing a variety of new performance levels for subsystems, this 
performance at the subsystems level was not connected to the architectural level to 
improve the performance of the whole product (configuration of subsystems). The 
cross-functional structure employed within the Dena project not only provided such 
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adaptability at the functional level (an advantage of the project-based structure), but 
also enabled IKCO to focus such flexibility toward a new product architecture 
(reconfiguration of subsystems) which provided the product with more variety of 
attributes (demonstrating a higher level of product performance). In this regard, this 
participant pointed out that: 
 
“In the cross-functional structure, the project managers did not have the authority to 
facilitate changes in product. So, the effectiveness was lower in the cross functional 
structure, however the efficiency was higher.” 
 
In brief, horizontal knowledge integration was market-based at the architectural level 
and functions were not only responsible for subsystem designs but also for the whole 
product design. Based on the cross-functional structure employed within the Dena 
project, staff within functions could serve both functional objectives and project 
managers’ objectives. Contrary to the functional and project-based structures 
employed in the Samand and Soren projects, where function staff were confined to the 
components or subsystems on which they were working, within the cross-functional 
structure employed in the Dena project, function staff could make decisions about the 
whole system design. Indeed, within this project, function staff had system-wide 
flexibility to make design decisions and, hence, could coordinate architectural design 
decisions with the other functions by themselves (without needing authorisation from a 
third body). Accordingly, during the Dena project, the locus of innovation at the 
architectural level was located within functions and architectural design decisions 
were decentralised into functions providing function staff with the flexibility to 
coordinate their architectural-level decisions based on face-to-face contact and 
feedback. 
 
Overall, findings of this study about horizontal knowledge integration across case 
projects indicate that, within each product innovation project studied, IKCO has 
employed face-to-face contacts for ‘overlap problem solving’ at a certain level. Since 
using face-to-face contact for overlap problem solving (horizontal knowledge 
integration) is generally referred to in the literature as ‘coordination by mutual 
adjustment’ (Simon & March, 1958), it can be concluded that (based on these 
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findings) IKCO employed coordination by mutual adjustment at different levels across 
different product innovation projects.  
 
4.1.4. Absorptive capacity 
 
Absorptive capacity refers to the capacity for internalisation of external knowledge 
toward organisational outputs (Cohen & Levinthal, 1990; Zahra & George, 2002). 
More specifically, absorptive capacity refers to the capacity for knowledge integration. 
In fact, absorptive capacity is the capacity of firms to integrate a new knowledge on 
top of their current knowledge. In other words, it is the capacity of a firm to apply a 
new knowledge into their current products without actually learning that knowledge 
(Grant, 1996). In relation to Strategic Capability Development, absorptive capacity has 
implications for developing ‘prior knowledge’ (Cohen & Levinthal, 1990).  
 
During the pilot study of this thesis the manifestation of prior knowledge in the 
context of this research was investigated by the author of thesis.  
 
Before starting these four projects, IKCO held some engineering and production 
knowledge of auto making; however, they had no knowledge of new product 
development. As one informant29 described: 
 
“We produced Peykan [name of an old product of IKCO] for 40 years but nothing 
happened. We were just told ‘today, produce 50 cars, for tomorrow make it 60 cars 
and for the next day make it 100 cars’. In terms of resources they calculated for this 
level of production we need to add some extra manpower and we had to buy some 
extra raw material. The content of meetings was also about such concerns. But when it 
                                                            
29 The informants are referred differently (with coding and without coding) because basically they differ 
from each other due to the part of the study they belong to. One group of informants are interviewed 
within the main study and are asked in relation to a specific case project and the research questions of 
the study. These informants are coded based on the case project they have been asked about and 
consecutive numbering of interviewees (e.g. PD10). However, the other group of informants are those 
who are interviewed within the pilot study and the data from their interviews is reported to build a 
background for reporting data from the main study interviews. These informants are generally referred 
to as informants without coding. This approach has been used to differentiate these two types of 
informants and make clear for the reader that which part of data are coming from which group of 
interviewees. This may contribute to make the research process more observable and, hence, more valid 
and reliable. 
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comes to changing the product, some other types of resources are needed. You need to 
know more depth of the product and discuss different dimensions of it.”   
 
The knowledge which enables an automaker to innovate and develop new products is 
not a simple knowledge to learn, as one informant put it: 
 
“The design processes are very complex and developing a product throughout these 
complex processes needs solid experiences for putting these processes in the right 
order and making the new product out of them.” 
 
As another informant explained, this knowledge is gained through experience 
accumulation over time: 
 
“From different ways from copying processes to knowledge development processes, 
Toyota could absorb a great deal of knowledge which brought Toyota up to a level 
that even Americans prefer to buy from Toyota rather than American big players.” 
 
However, it doesn’t mean that without having such experience, a less experienced firm 
cannot innovate in this industry, as this informant continued: 
 
“What today’s competition needs is not just true and radical innovations; however, 
innovation speed is even more important. For example, Hyundai some time ago 
presented Santafe and then after a period of time it presented the next product to the 
market, but today it has changed its innovation policy to slight but frequent changes 
which enables Hyundai to cover a wider range of consumer tastes more efficiently.” 
 
In this type of competition, a firm does not need to have depth of knowledge which is 
more necessary for radical types of innovation; rather, for lower levels of innovation, 
firms need just to have the capacity to apply the knowledge of others. One informant 
explained: 
 
 “Auto making doesn’t need a high level of knowledge, but ‘information share’ exists 
and easily we can turn to an automaker. The world is going toward becoming a global 
village with more connectedness and the resources are getting freer to access. At one 
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point Italy was unique in the steel industry but due to the air pollution associated with 
it, Italy transferred that technology to Iran.” 
 
Firms will also have to integrate their knowledge with that of external firms in order to 
develop products. Hence, a prerequisite for outsourcing knowledge is having the 
ability to integrate external knowledge with internal knowledge which is called 
absorptive capacity. Absorptive capacity allows a firm to be more focused on their 
strategic assets by outsourcing some knowledge to external sources. Firms try to focus 
on strategic assets and leave the rest to be outsourced to other firms, as one informant 
mentioned: 
 
“We have two options for enjoying design knowledge, one is to take the action and 
learn it and the other option is to use the advanced knowledge that European 
companies have.”   
 
IKCO used its absorptive capacity to benchmark activities. In fact, they learned how to 
integrate the external ideas from best practices to the company’s practices. Basically, 
an idea generated externally is sensed at the organisational and functional levels and is 
then disseminated at the component and system levels. 
 
IKCO doesn’t claim to have auto making knowledge but, as another informant 
described, they can use external knowledge and incorporate it into their current tasks 
and create new products having elements of new knowledge in them:  
 
“First we left the project management responsibility to them and then we cooperated 
with them and were trained at all levels from staff to managers. This is how we 
absorbed the knowledge. We combined the knowledge that we had with their 
knowledge toward creation of a car.” 
 
IKCO integrated external knowledge into its previous body of knowledge throughout 
the completion of the four new product development projects: Pars, Samand, Soren 
and Dena.  
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Overall, from the abovementioned insights from the pilot study of this thesis, it can be 
concluded that, in the automotive industry and the context of this study, absorptive 
capacity has implications for developing ‘design knowledge’ (achieving this 
knowledge is reported in section 4.2 Organisational-level findings). Accordingly, 
participants were asked about their experiences in developing design knowledge. In 
investigating design knowledge, ‘combinative knowledge’ emerged as the key issue of 
importance to absorptive capacity.  
 
The Pars project 
At the stage of developing Pars, the locus of learning was located within IKCO. 
However, IKCO had only general product engineering knowledge as participant [PA1] 
pointed out: 
 
“Before Samand and times of 405 and Pars, IKCO did just product engineering. In 
fact, we had just engineering beside predetermined products like Peugeot 405 or Pars 
because these products had their own definition, history, owner and brand. 
Engineering was only needed to prevent failures and give feedback to the parent 
company. But when we started Samand, we had to establish R&D and develop it from 
point zero to point hundred.”    
 
Staff within functions of IKCO had no knowledge of designing products as one 
participant [PA5] mentioned: 
 
“The design capability was nearly zero in IKCO. There was no experience of new 
product development at that time and we did not know where the point zero of the job 
is and where the point hundred of the job is and what are the steps that should be 
taken by a company to reach point hundred from point zero.” 
 
On the other hand, based on the policy of self-sufficiency, IKCO made a big attempt in 
its strategic alliance with Peugeot to accomplish the process of localising the 
production of all parts by local suppliers and also assembly of them in IKCO. Through 
the process of copying the production of each car part and their integration at a world 
class standard, IKCO identified the locations of strategic knowledge for designing 
components forming the whole product. One participant [PA2] raised this point: 
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“After copying in Pars project we got to more depth of it and why everything is 
designed in their existing ways e.g. the relationships between hardness and softness of 
the tapes and the geometric dimensions of the doors and ... then we found out what the 
important criteria are for designing car door tapes, so when we wanted to design car 
door tapes for Samand we could ask a foreign partner to design car door tapes for our 
new product based on those certain requirements.” 
 
Indeed, during the Pars project, design knowledge at the part level was developed 
within IKCO. In particular, as participant PA8 pointed out, in this project the areas of 
knowledge which were needed in any dimension or any direction were identified: 
 
“We had the idea from cooperation with Peugeot and we took their standards on parts 
like doors or other parts and then we ordered those standards from foreign 
consultants and partners. In fact, we mixed our localised knowledge of auto making 
and what we had observed with external knowledge of project management and 
product integration.”  
 
Overall, during the Pars project, IKCO developed design knowledge at the part level, 
identifying strategic areas of knowledge within components. Identification of such 
areas of strategic knowledge refers to the introduction of new knowledge to the case 
company. 
 
The Samand project 
While developing Samand, similar to the Pars project, locus of learning was located 
within IKCO and, during this project, a whole new car along with all associated parts 
was created from scratch as participant PB1 explained: 
 
“Samand was the biggest project undertaken in the whole history of IKCO. We carried 
over only the platform from Peugeot 405 and designed the rest. We learned how to 
design a car in general. We got the big picture from Samand but we completed the 
knowledge during the next projects.”  
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Hence, it was the experience of creating a new product, not changing an existing one. 
Before Samand IKCO had some knowledge about production engineering but this 
knowledge could not develop innovation capacity. However, this basic knowledge 
could be a basis upon which innovation capacity could be built on, as participant PB8 
mentioned: 
 
“During Samand, we knew how a production line works, what the applications of a 
robot are but we could not design a production line having such elements.” 
 
Within this project, IKCO trained its function staff about the basis of designing a car 
as participant PB4 commented: 
 
“Our knowledge base formed during the Samand project and our staff were trained to 
use the designing software which was a perquisite for learning the rest of the 
knowledge.” 
 
Functional staff were also trained in establishing formal procedures at the organisation 
level, as one participant [PB7] mentioned: 
 
“An English partner tried to set some organisational procedures. For example, they 
designed a form called DMR (design modification request) which is used when any 
function intended to change something. It shows who sent this form and to whom, 
when it should be released and how it should be archived.”   
 
Indeed, while during the Samand project (similar to the Pars project) the locus of 
learning was located within IKCO, the learning was undertaking within functions. In 
addition, within functions, staff learned from foreign partners how to develop 
components. As one participant [PB9] described: 
 
“For example, in body function, we allocated the task to 10 people out of whom 6 
people were Iranian and 4 people were English the English people not only performed 
their tasks but also supervised the Iranians. People–to-people approach was the best 
approach for learning...so we learned how to design the body of car...sometimes we 
focused on a part or on a task for a period of time as it was the case for me that I 
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focused for a year on surfacing, for one year under person-to-person supervision of a 
foreign partner until we could learned how to design parts.” 
 
Hence, while in the Pars project Peugeot was the single source of knowledge, during 
the Samand project (which was a national determination for developing a new 
product), required knowledge in areas which were identified within the Pars project 
were transferred from different sources, as participant PB5 mentioned: 
 
“If we hadn’t the knowledge required for new product development, the knowledge 
had to be transferred from the foreign partners. We located the knowledge gaps and 
planned to fill them. We had enough support from inside and outside of company to fill 
the gaps anyhow and from anywhere.” 
 
The single source of knowledge during the Pars project was broken down into multiple 
sources of knowledge within functions and design knowledge at the component level 
was developed within functions.    
 
Indeed the new knowledge which was introduced to the organisation (within the Pars 
project) was also introduced to functions; however, as one participant [PB8] described, 
function staff were not involved in the core task of design and they were just trained: 
 
“The designs in Samand were performed by the help of foreign partners and we were 
just leaning and monitoring.” 
 
In other words, although IKCO learned to design components it could not integrate 
different components. In this regard, IKCO had gained a great deal of ‘prior 
knowledge’ from foreign partners; however, the knowledge had not yet been 
connected to IKCO’s existing knowledge. Hence, staff of IKCO couldn’t apply 
uniform new knowledge to their new product. This issue manifested itself in the 
context of the project as difficulties and problems of integration. One participant [PB7] 
explained: 
 
“There were both strengths and weaknesses associated with the level of knowledge 
that IKCO had during Samand. On one hand, we had access to any type of knowledge 
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which externally existed through partnerships. On the other hand, we had to produce 
too many samples and the rate of DMRs [design modification requests] was very 
high...it shows that we had problems with the integration of parts and the knowledge 
associated with them.”  
 
The integration problem caused a big delay in product development projects as 
participant PB7 mentioned: 
 
“The project [Samand] which was planned to be finished within two years, took up to 
five years.”  
 
The problems with integration not only appeared in the process of product 
development but were also reflected in the product performance as well. As participant 
PB1 described: 
 
“Samand which was our first product had many problems in design which motivated 
us for to resolve those problems in another new product. We knew some them and 
some others were identified based on our customers’ feedback.” 
 
In summary, in the Samand project, IKCO’s new knowledge transferred to functions; 
however, this knowledge was not applied within the functions as one participant [PB1] 
described:  
 
“We grasped the knowledge of design within Samand. It was the time that we learned 
what is the process of product development. In Samand we gained some information 
like how to model part but we didn’t know the details of the process.” 
 
Overall, during the Samand project, design knowledge was developed at the 
component level. Based on developing such knowledge within the functions, new 
knowledge was shared across IKCO’s functions. 
 
The Soren project 
At the stage of developing the Soren project, the locus of learning was no longer 
within IKCO and was instead located within its functions. While during the Samand 
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project new knowledge of design was introduced to the functions (when they learned 
from foreign partners how to design components), they still needed to apply what they 
had learned to a project. As a participant PC9 mentioned: 
 
“We didn’t know what are the related components and the components which are 
affected by changes in one component. If we decided to make a change in any part we 
sent information to all the departments. It was wrong because the person working on 
glasses doesn’t need information about brakes. It was because of an absence of 
knowledge and later when we gained the knowledge we sent information only to the 
related people.”  
 
Indeed, they needed to complete their learning cycle by applying the new knowledge 
in a new project and performing the tasks of design by themselves (instead of foreign 
partners). It, actually motivated IKCO staff to initiate another product development 
project to complete their learning cycle. As one participant [PC8] described: 
 
“Contrary to other projects, the Soren project was not defined by the market; however, 
it was result of an internal pressure. We had learned many things from previous 
projects and our R&D engineers needed to apply what they had learned to a project 
which they design and handle by themselves.” 
 
In order to apply the knowledge already developed within IKCO’s functions (during 
the Samand project), function staff had to learn about integration of components 
(designed within the Samand project). Therefore, contrary to the Samand project 
which was focused on creating a new design from scratch, the Soren project 
concentrated on changing the existing components. One participant [PC3] mentioned: 
 
“Soren was a project of changes; we had all types of changes except a change in body 
and platform.” 
 
Accordingly, as participant PC6 explained, IKCO had to learn how to design and 
manage changes in products within the product development process: 
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“We didn’t make any changes during Samand, but we just have been told by someone 
else to replace something with something else. But when it comes to making a change 
to our existing product and on our own, we will have to go to more depth and get 
involved with the actual task of designing.” 
 
Accordingly, in this project, IKCO staff changed the configuration of components 
within the subsystems by themselves and without help from foreign partners:  
 
“Before Soren, we designed a bumper and made a template for it but the designed 
bumper couldn’t match with other parts and we threw out the template. But during 
Soren, we knew who the right company was to make it is and how the specifications 
should be defined in a controlled manner. Even in contracting we had more ability 
...in Samand, we couldn’t design a bumper without help and we didn’t know how we 
can make it cheaper or producible, how we can design it in a way that within a crash 
the bumper only be broken not the head lights, how we can pass that specific standard. 
In Samand, we didn’t know these but in Soren we knew all of these.”  
 
Based on such subsystem-level changes, they had to apply the knowledge learned 
within the Samand project to the knowledge which already existed in the function, as 
one participant [PC2] pointed out: 
 
“In Soren we changed the interior of the car and we improved it from the interior of 
Samand. We made it cheaper and more beautiful, but some errors in designing also 
happened. In Dena, we knew those errors and we changed the design method and used 
new concepts and made a perfect interior for Dena.”  
 
Indeed, IKCO, during the development of the Dena product, learned about 
reconfiguration of components within subsystems and developed design knowledge at 
the subsystem level. As one participant [PC3] explained: 
 
“We found out how a part links to five other parts and form a braking system, we 
understood how to match them and what are the standards and tests that should be 
passed.” 
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In other words, IKCO learned more about the tests and standards which were needed 
for delivering components from the parties to which IKCO has outsourced the 
knowledge of a component or knowledge together with the task. In this project, IKCO 
developed knowledge about how to reconfigure components in an existing subsystem. 
Hence, IKCO learned how new knowledge affects the integration of components 
within subsystems and developed prior knowledge about ways to incorporate elements 
of new knowledge within functions. Indeed, the Soren project was a strategic point in 
learning where IKCO connected the new knowledge distributed across functions to the 
knowledge already existing within those functions. As one participant [PC8] 
described: 
 
“In Soren, we were told that there is no support from outside the organisation and we 
had to accomplish the changes based on the knowledge available inside the 
organisation. So, to me, Soren was a milestone and later on our guys became brave 
enough to handle task of design by themselves and without receiving help from 
foreigners... we developed confidence in designing.”  
 
Overall, during the Soren project design knowledge was developed at the subsystem 
level. By developing such knowledge, IKCO could apply the component knowledge 
(developed in the Samand project) within the functions and connect this new 
knowledge to the existing knowledge already in functions.     
 
The Dena project 
While IKCO was developing the Dena product, similar to in the Soren project, the 
locus of learning was located within functions. However, during the Soren project, the 
design knowledge developed at the subsystem level was not applied to the product 
architecture. Whereas in the Dena project, the design knowledge already developed 
(during the Soren project) within functions was applied. As participant PD3 outlined: 
 
“In Soren, we learned about the pitfalls associated with designing the concepts and in 
Dena we knew how to define the concepts. We might have seen a concept in high 
quality brands like BMW which is beautiful but it might not match abilities of our 
suppliers and if they make it, it might have many gaps in quality or shape compared to 
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the original one. In Dena, we used concepts which were both beautiful and also easy 
to produce.” 
 
To apply such subsystem knowledge, the knowledge of subsystems was integrated 
with each other, as participant PD8 mentioned: 
 
“We applied the knowledge that we gained within Soren to Dena, for example, in 
Soren we learned how to change the dashboard and in Dena we applied that 
knowledge and we designed the dashboard ourselves.” 
 
Accordingly, during the Dena project, IKCO changed the configuration of subsystems 
and integrated them in a new way, as participant PD4 commented:  
 
“Since we have developed a national engine, we decided to put our own engine in our 
new product. Changing the engine in a car affects many other systems within the car 
like style, suspension system, gearbox, and brake system. Before, we couldn’t handle 
such a job in IKCO, but now we are able to do this task.”  
 
While developing Dena, IKCO learned to define the ‘concepts’ properly. ‘Concepts’, 
in the words of participants, refers to the design of a subsystem which is very 
important in the performance of the product. As participant PD3 explained: 
 
“Some concepts in designing leads to inefficiency in production and can make quality 
control very difficult. For example, you might have designed a concept for a 
dashboard for which if you want to pass a certain level of quality of the system you 
will have to throw out one in ten.” 
 
During this project IKCO learned more about the interactions among subsystems 
within a car and learned more about how a subsystem can work properly among other 
subsystems of the whole product so that the product achieves proper performance. 
Therefore, IKCO learned about integrating one subsystem with the other subsystems 
and developed design knowledge at the architectural level. As a participant PD9 
commented: 
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“Not only did we learned about the standards of parts, but also we learned about the 
standards and tests of the whole system on a car.” 
 
In other words, IKCO learned more about the tests and standards which were needed 
to deliver subsystems from parties to which they had outsourced the knowledge of that 
subsystem, or knowledge together with the task. Such knowledge of tests and 
standards are quite important as participant PD6 explained: 
 
“When we knew details of the system and the links between that system with other 
systems, what would be the tests and standards needed for that system to work on a 
car; then, we can better define jobs for suppliers. We ask about a system having 
certain functions and passing certain standards.” 
 
Overall, during the Dena project IKCO developed design knowledge at the 
architectural level. By developing such knowledge, functions of IKCO could apply 
subsystem knowledge (developed during the Soren project) to the product architecture. 
Indeed, in this project, IKCO applied a combination of new knowledge and existing 
knowledge within the functions to the whole product architecture.  
 
To summarise the findings of this study relating to absorptive capacity across case 
projects, it can be suggested that, within each product innovation project studied, 
IKCO developed design knowledge at a certain level. Across the case projects, based 
on the development of this design knowledge, a new knowledge was introduced to the 
organisation and shared across functions. Then, within the functions, the new 
knowledge was combined with existing knowledge content within the functions and 
eventually the functions’ combined knowledge was applied to the product 
architecture30. 
 
 
                                                            
30 These findings are consistent with organisational level findings about “developing design knowledge 
at IKCO” (see section 4.2.2) 
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4.1.5. Dynamic capability 
 
Dynamic capability refers to the capacity to combine internal and external capabilities 
toward adaptation with environmental requirements (Teece et al., 1997). In relation to 
Strategic Capability Development, dynamic capability has implications as a higher-
order ability to develop capabilities which are sources of competitive advantage 
(Winter, 2003).  
 
During the pilot study conducted in the case company, the manifestation of dynamic 
capability within the auto industry and context of this research was investigated. 
 
In the case of the Iranian automotive industry, before the Pars project, IKCO was the 
only key player in the market and the source of economic return was cost reduction 
because the production scale and market share were secure. IKCO had the situation of 
enjoying ‘Ricardian rents’ as a result of a static environment. However, with the 
changing government policies toward opening the doors for car imports and the 
emergence of some carmakers inside the country, the situation was changed to a more 
competitive environment. Hence, the source of economic return switched to 
‘Schumpeterian rents’ in a more dynamic environment. One informant explained this: 
 
“Before Pars, we had been focused on localisation of production of parts and self-
sufficiency which made the cost lower. This was the profiting mechanism at that time. 
However, later, the situation turned to a more competitive environment... the products 
within the markets became more diversified covering a wide range of consumers’ 
tastes and we had to innovate and diversify our products.” 
 
In general, by increasing the level of competition in the marketplace, automakers’ 
competitive advantage in terms of differentiation of their products compared to rivals’ 
products doesn’t last long. As one informant explained: 
 
“The life cycle for a platform has been shortened compared to what we had before. It 
is because of competition, environmental requirements, standards as well as 
technological changes. For example, we have worked with Euro-4 standards but now 
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we have to work with Euro-5 standards. The tastes of the consumers also changes; for 
example, they ask for upgrading the dynamic characteristics of a car like changes in 
the handling system or flexibility in the car’s wheel. Or, we have to design cars with 
more economic fuel consumption level which make us make cars lighter and apply new 
technologies. So, automakers have to change the platforms more frequently.”   
 
In summary, by increasing the degree of competition the capabilities of firms (which 
are sources of competitive advantage) are imitated by competitors and firms’ 
competitive advantage erodes over time.  The new source of advantage is rooted in 
meeting consumers’ needs ahead of rivals. As explained by one informant: 
 
“Ten years ago an airbag was an option which an automaker could charge the 
customer for but now it is a basic option not a luxury option.”  
 
Hence, competition is based on continuous improvement of a product’s position within 
the market and among rival products. As one informant mentioned: 
 
“Today, competition is based on improving quality and price.” 
 
Indeed, as participant PC8 mentioned, competition in the automotive industry is based 
on having ‘innovation capabilities’: 
 
“The competitive advantage within the automotive industry is just innovation. 
Everyone in the world who is innovative and creative is successful in today’s market ... 
IKCO survives because of its R&D.”  
 
Hence, firms need to be able to renew their capabilities and create new capabilities 
(Zollo & Winter, 2002). In the automotive industry, firms need to develop ‘design 
capabilities’ to be able to change their ‘operational capabilities’ (Winter, 2003). In 
order for IKCO to develop design capability, it had to grasp the knowledge of 
designing. As another informant explained: 
 
“The foundation for managing quality and price is knowledge of designing. For 
example, Megan has been designed by Renault. This company has defined Logan 
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which is a cheaper version of Megan for some markets like India, Iran, Brazil and 
...they made this goal by using their design knowledge like in changing the tolerance 
of doors’ fitting or changing the materials used for the dashboard or changing some 
curves in the design which make the production cost lower and manufacturing of it 
easier.” 
 
In fact, the knowledge which enables a firm to achieve continuous innovation and 
always have updated products in accordance with market needs is the competitive 
knowledge that any firm needs to be successful in the automotive industry. The 
knowledge needed in the automotive industry is less of a technological knowledge and 
more of a type of capability to integrate different knowledge bases. As an informant 
explained:  
 
“Industries like Textiles or Aircraft industries are technology intensive industries but 
auto making does not need a high level of technology. The most important elements in 
the automotive industry are time management and cost management. Technology is 
more involved in designing and manufacturing the body of a car. An automaker should 
be able to deliver the product to the market in time and with a good price and provide 
appropriate after sale services ... Automakers, today, are working on consumer beliefs 
because it is very important to know what we can add to the product which can make 
the consumer happier.”  
 
Indeed, in the context of the auto industry, dynamic capability has implications for 
developing design capability as innovation capability. More specifically, in the 
automotive industry this ability refers to ‘cascading capability’ (in the words of the 
informants) which is the ability to reflect the market needs at different levels, 
including parts, components, subsystems and the product architecture (configuration of 
subsystems). In fact, developing innovation capabilities within the case company can 
be investigated by considering data collected on the ability of integrating lower-level 
elements in order to create certain properties at a higher level (while designing a car). 
One informant explained: 
 
“A product like Samand to the eye of the consumer is a collection of properties. They 
describe it as being luxury, cheap, having less fuel consumption or less air pollution. 
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When we want to reflect these properties on the product we have to consider the 
impact of each required property on all parts of the product. For example, when we 
want a cheap car it breaks down from the whole product level to system-level 
components and finally to the detailed parts. In fact, all parts should coherently fit 
with the properties. We cannot say that we want a high power engine but on a cheap 
body. These are like hundreds of branches and properties.” 
 
In particular, in this regard IKCO had developed a Product Development Process 
(PDP) over the time and across the case projects. The PDP document was based on the 
formation of “cascading capability” at IKCO over the period of time during which 
IKCO completed the four case projects of this thesis (Pars, Samand, Soren and Dena). 
Indeed, developing this document refers to the development of ‘design capability’ 
across the case projects which enabled IKCO to be innovative (developing ‘innovation 
capability’) and adapt the company’s product with the dynamics of market 
requirements (developing ‘dynamic capability’). One informant gave more details in 
this regard: 
 
“We have a product development process called PDP which not only connects the 
head of branches at the top level which is the whole product level defining what the 
desired product is, but also illustrates the line from each part to the parent system up 
to the whole product. PDP enables us to cascade the properties into the 
characteristics of parts. Like properties of materials which are dependent on the 
organisation and characteristics of atoms within molecules. The core element of the 
PDP is product knowledge. The more you know, the more complete the PDP of your 
car making company is. Each automotive company has its own PDP which the 
automaker usually protects the knowledge of it from leaking to competitors because it 
is an automakers’ strategic asset and has been accumulated over time. IKCO has 
filled the gaps during different product development projects and its knowledge has 
reached some level of maturity. Still, we have long way to go; for example, if we can 
figure out 50 properties, the world leader automakers can cover 2000 properties.” 
 
Organisational abilities of the case company have been identified at different levels. 
Abilities at the architectural level refer to the ability to design product architecture 
which fits market requirements. As one informant pointed out: 
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“We should be able to cascade our needs into changes in parts, for example, if we 
need to increase car acceleration from 10 m/s to 12 m/s, we should be able to know 
which components are affected and how they are affected. This represents the depth of 
the knowledge of automakers which is accumulated over time through experiences and 
trials and errors.”  
 
On the other hand, as another informant added, abilities at the subsystems level refer 
to the ability to design a subsystem which fits the architectural requirements: 
 
“We understood that when a person is working on a dashboard they should foresee its 
impacts on the other parts; so, we have to design a space if in future we need to add 
some keys to it ... We have to design it in a way that if in future we need to change our 
product from right hand wheel to left hand wheel, we do the minimum of changes in 
the current setting. For example, we can design it in a way that with changing the 
panel only, we can adapt it to new features.”  
 
Overall, from the abovementioned insights from the pilot study of this thesis, it can be 
concluded that, in the automotive industry and the context of this study, dynamic 
capability has implications for developing ‘design capability’ (achieving this 
capability is reported in section 4.2 Organisational-level findings). Accordingly, 
participants were asked about their experiences about developing design capability. In 
investigating ‘design knowledge’, ‘combinative capability’ emerged as the key issue 
of importance to absorptive capacity.  
 
The Pars project 
During the earlier stage of IKCO’s capability development when the company was 
developing Pars, a new alternative for rent generation was identified as described by 
participant PA8: 
 
“It was a perfect monopoly for IKCO and we had no car imports and we had limited 
supply to the market, so having about two years waiting list for the product of the 
company...a bit later we increased the production scale and so the waiting list was 
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shortened and, on the other hand, purchasing power of people had increased and they 
needed more luxury products.” 
 
Hence, IKCO had to extend its product profile to cover a wider range of customers. 
The Pars project was a departure point for IKCO in terms of diversification of 
products and new product development. A company which had just one product for a 
long period of time added a new product to its product profile, targeting a new 
segment in the market. Indeed, IKCO’s the main focus within the project was 
improving product performance. One participant [PA8] explained: 
 
“Pars was a successful product for IKCO because it presented a new ‘look’ for the 
Peugeot 405 along with some luxury features...we had a class of consumers that they 
could spend more money and they needed a better product. We sold Pars at a good 
price compared to what it cost us for its development.” 
 
Although IKCO aimed at improving product performance, Peugeot did that for IKCO 
and it was Peugeot who developed Pars for IKCO. Indeed, IKCO’s hierarchy learned 
about improving product performance but their functions did not. Accordingly, 
functions of IKCO did not have innovation capability and were not able to develop a 
new product by themselves. The ‘design capability’ within functions of IKCO was 
confined to the part level. One participant [PA7] described: 
 
“We did not have knowledge of design. We did just part production, we couldn’t 
handle anything further than that.” 
 
Developing a new product for a new segment in the market (under Peugeot’s 
supervision) was a trigger for IKCO to develop design capability on top of the 
production capability which it already had. However, IKCO needed an idea to initiate 
development of this capability and it was the Pars product that gave IKCO this idea. 
Pars was developed based on the platform of Peugeot 405. In fact, developing Pars 
was an experience of a change, or in the words of participants a ‘face lift’ on an 
existing platform. Hence, it gave IKCO the idea that the new product could be based 
on the Peugeot 405 platform as participant PB5 described: 
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“One of the important factors in formulating a strategy for design is the existing 
capabilities within the company. We already had the platform of Peugeot 405 and so 
we decided to define our new product based on this platform.” 
 
At this stage, IKCO learned about meeting market requirements based on the capacity 
of this platform (because some products had already been designed on this platform). 
Indeed, as participant PA2 described, IKCO learned how existing subsystems could be 
integrated and reconfigured (shaping new product architecture) to meet market 
requirements: 
 
“We had to support the market and plan in a way to fit our internal environment with 
market needs. To do this we defined different dimensions that the product should cover 
like the price and level of the consumer targeted, features and the level of technology 
used, location of production and strategy for supplying parts.” 
 
Another participant [PA1] described: 
 
“We have forms called PVO or PER which reflect market needs and the problems with 
current products of our company which should be removed for the next products.” 
 
In summary, in the Pars project, IKCO learned about market monitoring and analysing 
strategic trends and generating ideas for product improvements. Indeed, while 
developing ‘design capability’ at the part level, IKCO learned to reflect market 
requirements on a desired (potential) product, specifying architectural requirements.  
 
The Samand project 
However, while working through the Samand project, a new product was developed 
under IKCO’s brand based on the Peugeot 405 platform. In other words, IKCO had the 
product base, however it needed to learn how connect the product base to performance 
because there they didn’t have Peugeot’s reputation (such as was the case in the Pars 
project) which could guarantee the performance. While during the Pars project IKCO 
learned about the product performance required by the market, it needed to learn about 
the attributes which result in such performance. Hence, the Samand project was the 
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first step for IKCO to become an innovative automaker (developing ‘innovation 
capability’). As participant PB8 commented: 
 
“Samand was the first car with the national brand and we could say that we have 
departed toward becoming an innovative automaker. We paid for it and we made it!” 
 
Basically, similar to the Pars project, the Samand project was still a learning project, 
where IKCO’s hierarchy learned about product performance. As participant PB4 
commented:  
 
“When we talk about new product, it is not a repetitive task and we had to perform the 
tasks parallel to our foreign partners. We took foreign consultants in our style, 
prototyping, digitising and ... the equipment and machineries were provided and we 
also bought Catia software and a foreign consultant was asked to train our staff about 
how to work with it. We employed well-educated, fresh man power who were keen on 
learning new things in order to increase our capacity for knowledge absorption. Step-
by-step we got prepared and learned whatever needed.” 
 
However, contrary to the Pars project where such learning occurred within IKCO’s 
hierarchy, in this project learning about performance was undertaken within functions 
of IKCO because the company (within this project) was developing ‘design capability’ 
at the component level. One participant [PB5] pointed out that: 
 
“We couldn’t see the bottom of the table and we couldn’t cascade our targets into 
change in components designs because we couldn’t sense the bottom line. For 
example, when we started to make a clay model, we started to understand what 
Ergonomics is. Ergonomics talks about issues such as what material should be used 
for seats or how to consider the back curve of the passengers and what should be the 
angle for head back...” 
 
At the stage of developing the Samand product, IKCO, from the new product design 
ideas available from the Pars project, selected a design for the whole car. As 
participant PB6 noted, the selection was based on the market needs:  
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“Iranian families were targeted for the style design of Samand because they constitute 
the vast majority of our potential customers so we designed a family car.” 
 
Participant PB5 added: 
 
“Among the different price segments available in the market we targeted a product 
with a price between 100 and 140 million Rial.” 
 
Indeed, they learned about creating product architecture upon which for some time 
they could meet market demand through incremental innovations. Thus, during the 
development of Samand, IKCO could design product architecture capable of 
demonstrating the attributes required by the market and improve performance in the 
market. Participant PB5 explained: 
 
“In Samand, we developed a ‘national brand’. It means that we developed a whole 
new identity which was a base constituting different systems so that we could add up to 
that in our later products and create a family of products of our own. In fact, it 
enabled us to be innovative.”  
 
In other words, as participant PB1 described, IKCO gained the knowledge of 
reflecting market needs on the product architecture or predicting the architectural 
impacts of market requirements: 
 
“We have some forms having information which reflects outputs of market monitoring 
and following strategic trends, but the information is in the language of needs not 
engineering targets. We have an auto engineering department which is responsible for 
converting needs into engineering targets. For example, a consumer says that she is 
not happy with the braking system but she cannot describe what exactly this means 
and what the source of failure is. The auto engineering department benchmarks the 
best cars in this regard and compares them to IKCO’s product. This comparison 
results in improving the performance of the braking system by decreasing the stopping 
distance from 50 meters to 30 meters.” 
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In other words, since designing new product architecture is the collection of designing 
subsystems, reflecting market requirements in the product architecture includes 
specifying the subsystem requirements of the product architecture. As participant PB7 
mentioned: 
 
“We broke down the whole product targets into subsystem-level targets.” 
 
Furthermore, as participant PB9 described:  
 
“Information from the market is processed in the car engineering department to be 
reflected in technical dimensions and in the industrial design department to be 
reflected on the shape of the car. When the specifications at the higher level are 
determined, then this information is reflected in different functions like the braking 
system, power train system, suspension system and etc. Then within each function, 
people know what are the function- level expected outcomes and start to analyse and 
evaluate.”  
 
Overall, during the Samand project, while IKCO was developing design capability at 
the component level, it learned how to reflect the architectural-level requirements in 
desired (potential) subsystems, specifying the subsystem-level requirements.  
 
The Soren project 
In the Soren project IKCO had lost its monopoly power in the domestic market and 
had some local rivals. Hence, IKCO had to get ready for an increasingly competitive 
environment as participant PC8 described: 
 
“During Soren, in 1385 we had some competitors inside the country like Saipa, 
Kerman Khodro, Bahman Co. They had offered their products to the domestic market 
and we were expecting car imports in the near future. So we had to update our 
products.” 
 
While during the Pars and Samand projects, IKCO’s hierarchy was learning about 
improving product performance at the organisational and functional levels 
respectively, at the stage of developing the Soren product, the locus of learning was 
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located within functions (not IKCO’s hierarchy) and they learned about improving the 
performance of subsystems. While within the Samand project they developed design 
capability within functions, they didn’t apply that knowledge within the functions. 
Participant PC5 raised this point:  
 
“In the Samand project, we did not have such knowledge because we developed a gear 
knob for Samand and later we found out that the gear knob didn’t fit well with the 
radio panel so there was some interference between them which indicated a failure in 
design. The reason was that the person who was working on the dashboard panel did 
not see the other person who was working on the gear box mechanism.” 
 
In this regard another participant [PC3] commented: 
 
“In Samand, we made a template based on a great investment but the part produced 
didn’t match with the other parts and we just threw it out and made another one which 
was rework.” 
 
Or, as another participant [PC10] pointed out: 
 
“We had a lot of DMRs [design modification requests] during Samand, but the rate 
dramatically fell later in the next projects.” 
 
During the Soren project, functions of IKCO applied the capability developed within 
them (during the previous projects). By applying the design capabilities within 
functions the subsystem requirements which were identified within the Samand project 
were achieved in the Soren project by integrating components. In this regard 
participant PC1 also commented: 
 
“After ‘F realise’ [a stage of designing a car at IKCO which includes sharing finalised 
design at higher levels of the product architecture among the departments for starting 
the lower-level designs based on higher-level specified measures] phase in which the 
general specifications of systems were identified we got through ‘A release phase’ 
which was a detail design phase. For example, we thought about material 
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characteristics of parts within each system, the thickness of plates or how to assemble 
them.” 
 
At the stage of developing Soren, to apply design capability already developed (during 
the Samand project), configuration of components within subsystems were changed 
and design capability was developed to integrate components with other components 
within their subsystems. As one participant [PC5] pointed out:  
 
“The more we know about the part and the parts nearby and about the integration of it 
with those parts, the more efficient we can become in benefiting from our suppliers” 
 
By developing subsystem-level design capability, indeed, IKCO developed 
specifications for components which could potentially operate within the desired 
subsystems of a desired architecture. As participant PC4 explained: 
 
“When we developed Samand, in fact, we created a component of subsystems like 
braking systems, dashboard and ... all together as the whole car. In Soren, we just 
focused on these systems and changed components in them within our existing 
product.” 
 
In fact, as participant PC7 mentioned, IKCO gained the knowledge of achieving 
subsystem-level requirements through component-level design: 
 
“After breaking down the whole product targets into system-level targets, we further 
broke down the system-level targets into component-level targets.” 
 
In this regard, participant PC1 also added: 
 
“When the limited area for each system is identified, then we delve into each system in 
its specialised section.” 
 
In other words, they learned how different components interact in order for specific 
properties to appear at the subsystem level. As participant PC6 explained: 
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“At the higher level the style of car is designed and, so, the total available space is 
determined and we could roughly divide it among different systems and knew 
approximate connections among them...in the next phase, we provided the section 
book which clarifies how different components match together and how they 
differentiate from each other in the big picture.” 
 
Overall, during the Soren project, while IKCO was developing design capability at the 
subsystem level it was able to meet the subsystem requirements identified within the 
previous project by changing the subsystems. In other words, IKCO realised the 
desired (potential) subsystem derived from the Samand project.  
 
The Dena project 
At the stage of developing the Dena product, car imports were allowed but under 
heavy custom tariffs. IKCO had to add more up-to-date features to its products so that 
it could compete with world class rivals in the marketplace. As participant PD8 
described: 
 
“We had car imports; the purchasing power of people had increased. IKCO had to 
provide more competitive options compared to its rivals. We had to design a luxury 
product which was more expensive and could save our long-term consumers from 
buying from foreign rivals and keeping them with our products for all tastes and 
enjoying our vast after sale services.”  
 
Similar to the Soren project, in this project the locus of learning was located within 
functions. While during the Soren project, functions of IKCO learned about designing 
subsystems, they did not apply their ‘design capability’ (at the subsystem level) to 
improve product performance. One participant [PD6] raised this point:  
 
“We as the electrical department of IKCO didn’t know how to design that system. We 
didn’t have such knowledge. Many of the big automakers also don’t have such 
information. They usually keep and develop knowledge of design in regards to some 
certain systems like body, interior and exterior trim and for the rest of the system they 
just order them like we need a system with such and such functions, design it for us.” 
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To apply subsystem capability in order to improve performance of the whole product, 
IKCO needed to develop ‘design capability’ about how a subsystem could integrate 
with other subsystems and also with the whole product. As participant PD3 noted: 
 
“For example, in designing the airbag we did not have rich information about the 
airbag but we had the design information and we knew what was going in nearby.” 
 
In this regard, participant PD5 explained about the knowledge of integrating 
subsystems: 
 
“For example, we should know about ABS, how it works? What are the strategies for 
controlling it? Where can it work and under which control strategy can it work? ... 
When we knew what the impacts of ABS on car wheels as well as the whole car were, 
then we would better know how to design the whole braking system and how to order 
it. Otherwise, whatever the suppliers offered we had to accept.” 
 
In terms of gaining knowledge of the interaction among the subsystems within the car 
this participant explained: 
 
“We learned about the impacts of the airbag system design on the body, dashboard 
and electricals; and also what the required tests were. In fact, we learnt the feasibility 
study of systems.” 
 
In fact, as participant PD7 mentioned, during the Dena project IKCO gained the 
knowledge of achieving architectural-level requirements through subsystem-level 
design: 
 
“According to the ‘V’ chart for design, after determining the tests for components 
which allows for appearance of certain subsystem-level attributes, we further 
determined subsystem-level tests which could lead to a certain level of performance at 
the product level.” 
 
Overall, during the Dena project, while IKCO was developing design capability at the 
architectural level, it could meet the architectural requirements identified within 
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previous projects by reconfiguring subsystems. In other words, IKCO realised the 
desired (potential) product derived from the Pars project. 
 
To summarise the findings of this study across case projects, it can be suggested that 
within each product innovation project studied, IKCO has developed ‘design 
capability’ at a certain level. By developing such capability across case projects, IKCO 
reflected market requirements in product attributes (attributes desired by the market), 
specifying the architectural requirements. Such architectural requirements were then 
reflected at the subsystem–level, specifying subsystem requirements. Within these two 
stages, the requirements have been identified at both the architectural and functional 
levels. However, in the next two stages, these identified requirements were met. More 
specifically, the desired (potential) subsystems were realised and then, based on them, 
the desired (potential) product architecture was realised31. 
   
4.2. Organisational-level findings 
 
This section reports the findings of this study about factors involved in developing 
existing capabilities at the organisational level (across the case projects). This report 
includes the findings from the analysis of the second round of interviews and 
secondary sources. These findings also include the preliminary analysis which 
emerged about developing existing capabilities while collecting data on the roles of 
constructs within the first round of interviews.  
 
 
 
                                                            
31 These findings are consistent with organisational-level findings about developing design capability at 
IKCO (see section 4.2.3). 
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4.2.1. Emergence of a modular structure in the 
downstream value chain of the Iranian auto 
industry  
 
The changes in industry architecture are basically based on knowledge and capability 
development within industry participants. In this regard, the interdependencies 
between profit migration along the value chain and a firm’s scope may explain the 
dynamics in industry architecture in accordance with capability development within 
the industry participants. Porter (1985) offered a value chain model to illustrate how 
the potential value adding of activities results in inclusion (internalisation) of those 
activities within industry participants Figure 4.1 illustrates the migration of added 
value in the Iranian auto industry value chain.  
 
The ‘value chain’ (Porter, 1985), basically shows how the whole added value for a 
product is distributed among different activities involved in the production and 
presentation of a product. On the other hand, ‘industry architecture’ includes the 
grouping of activities into different industry participants which represents a template 
for the division of labour within an industry (Jacobides, 2006).  
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0% 
 
                                                           Value added proportion 
 
Figure 4.1: Migration of added value in the auto industry value chain 
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Figure 4.2 illustrates the industry architecture of the Iranian auto industry. In this 
regard, Figure 4.1 illustrates how changes in the downstream value chain of the Iranian 
auto industry, across four innovation projects, has affected the industry architecture of 
the downstream value chain toward emergence of a ‘Tiering’ structure32.  
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Figure 4.2: Industry architecture of the Iranian Auto industry 
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Iranian auto industry architecture has changed within the period of 1994–2013. As 
illustrated in Figure 4.2, this change has been in the form of maturity of the Tiering 
structure33. While at the beginning of this period IKCO had to deal with more than 
1000 suppliers directly, during the time this number decreased and the activities 
started to become modularised. Consequently, larger suppliers emerged dealing with 
smaller suppliers for delivering modules of the whole system to IKCO. As result of 
this trend currently more than 70% of parts are supplied by only 30 major suppliers.  
 
These suppliers are IKCO’s ‘Tier-one’ suppliers, constituting the first layer in the 
Iranian auto industry architecture. The second layer of industry architecture includes 
suppliers of major suppliers. Among the second-level suppliers there are some 
suppliers who deliver modules to first-level suppliers and deal with smaller suppliers 
in the third level that can only deliver parts individually or in the form of very small 
modules. Since the layers are not still complete there are still direct connections 
between IKCO and third-layer suppliers. However, in a perfect and mature “Tiering” 
industry architecture there is no need for such contacts. Figure 4.2 presents the 
schematic illustration of the industry architecture of the Iranian auto industry. 
 
4.2.2. Developing ‘architectural knowledge’ (design 
knowledge) at IKCO 
 
A comparison between the depth of changes (depth of innovativeness) in IKCO’s 
products developed within the case projects—Pars, Samand, Soren and Dena—and its 
products before undertaking these projects shows that IKCO has developed knowledge 
of designing cars across the case projects34. The knowledge that IKCO had before 
these case projects was restricted to production engineering knowledge, which only 
allowed the company to improve production efficiency without being able to make any 
changes in product design35. However, by undertaking the case projects, IKCO started 
                                                            
33 These findings are based on expert opinion interviews and inter-departmental presentations and 
reports from SAPCO.  
34 The findings reported in this section are based on data from IKCO’s inter-departmental presentations, 
expert opinion interviews and IKCO’s website. 
35 This point was also raised within the first round of interviews. For example, one participant [PA5] 
commented: “…we couldn’t even touch the design...the product that we were assembling had its 
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to change the design of its products and, over time, gradually increased the depth of 
changes (depth of innovativeness) which eventually resulted in changing the whole 
design of the product. Such progress in depth of innovativeness and developing 
‘design knowledge’ included four steps. 
                                                                                                                                                                    
First, IKCO gained knowledge of body design during its cooperation with Peugeot 
while developing Peugeot’s Pars product. The scope of change within this project was 
limited to changing the body of the car. Since the technology base of Peugeot’s 
products was higher than the technology base available in IKCO, it can be concluded 
that co-development of one of Peugeot’s products gave IKCO the opportunity to learn 
about general dimensions of the new technology related to IKCO’s task within the 
auto industry.  
 
Second, within the Samand project, IKCO changed components within the subsystems 
of its products. During this stage, IKCO developed a national CNG-based engine 
called ‘EF motor’ for the Samand product. As a result of this change, IKCO adopted 
the new ‘power train’ system for motors (as a component) used in its products. 
Accordingly, IKCO developed knowledge of designing components and matching 
them within a subsystem. Since during this project IKCO changed the components 
within a subsystem to components based on new technology we can identify the 
application of the new technology in relation to each function.  
 
Third, IKCO experienced changing subsystems. For instance, during their 
development of the Soren product, IKCO designed a new Axel for the ‘drive train’ 
subsystem along with adopting air bags and an ABS system within the 
‘electric/electronic subsystem’. Indeed, IKCO developed knowledge of changing 
different subsystems. Since during this project IKCO changed subsystems to new 
technology-based subsystems, it can be concluded that the application of new 
technology identified in the Samand project was connected to practices within 
functions resulting in the changed subsystems.  
 
                                                                                                                                                                           
antenna on the right side based on its original English style of car design and we couldn’t even adjust it 
our style and transferring it to left side after 20 years of producing that.”  
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Finally, the fourth step involved more radical change in different subsystems, 
upgrading them in accordance with a higher level of technology. During the Dena 
project IKCO had to match different subsystems (based on new technology) together 
forming new architecture. The new architecture included a new platform for the 
company’s products based on a new configuration of the product’s subsystems. For 
example, within the Dena project, IKCO developed a new CNG-based platform which 
was a new-to-world platform based on the knowledge specifically developed at IKCO. 
In other words, IKCO changed the configuration of subsystems. Since during this 
project IKCO used a new technology-based configuration for its subsystems, it can be 
concluded that the technological knowledge which was combined with practices 
within functions (in the Soren project) was applied to organisational outcomes 
resulting in the development of new product architecture.  
 
Moreover, the knowledge creation steps indicate that IKCO, initially in the Pars 
project, learned to change parts, then in the Samand project IKCO learned how to 
reconfigure parts and develop new components (within subsystems). Furthermore, 
during the Soren project IKCO learned about reconfiguring components and 
developing subsystems, whereas within the Dena project it learned about reconfiguring 
subsystems and developing a new product architecture. 
 
Indeed, IKCO has gradually developed the knowledge of interactions among different 
product elements from the part level to the architectural level of the product 
architecture. Eventually, by reflecting such knowledge developed within functions in 
the product architecture, new ways for interactions among functions leading to 
required product performance is revealed. In fact, as a result of capability exploration, 
eventually knowledge about the product architecture may be gained. This point was 
raised within the expert opinion interviews. As one participant [PI3] explained: 
 
“The auto making knowledge is learnt through exercising, and the more we can have 
product innovation projects, the more knowledge of auto making we gain. Before the 
product innovation projects which we handled in IKCO, we did not have such 
knowledge and many times that we designed and produced a part at the stage of final 
integration it couldn’t match with the other parts. For example, during Samand, we 
designed a very costly cast for producing a part but because of the interference with 
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the other part in integration we threw it out and all the investments were gone. Or, 
according to complaints from consumers the gear which was designed for Samand 
was too close to the radio panel causing many difficulties for drivers. It was because 
we hadn’t the knowledge of interdependencies among the parts at that time and over 
the time and during experience accumulation across different projects we gained it, 
which eventually led to a stage where we can design a part from scratch. We can say 
that during this period of time we have gained the knowledge of auto design and now 
we can design our own platform based on our requirements.” 
 
Accordingly, the knowledge which was created at IKCO was ‘architectural 
knowledge’ (Henderson & Clark, 1990) or ‘system knowledge’ (Puranum & 
Jacobides, 2006) being the knowledge of product architecture and refers to the 
knowledge of the true underlying structure of interdependencies among the 
components and subsystems within the product architecture. 
 
4.2.3. Developing ‘architectural capability’ (design 
capability) at IKCO 
 
Data from the second round interviews and secondary sources of information showed 
that IKCO, across different product innovation projects, has established a document 
called the Product Development Process (PDP). The PDP contains all the steps, 
processes and stages needed for developing a product. While before starting Pars there 
was no such documentation (i.e. showing the IKCO engineers what the next step of 
product development was), the PDP was created across the case projects and matured 
over time. Each product innovation project added new information to the PDP and 
gradually filled the blank cells or even created new cells (processes, steps or stages). 
Finally, it was converted from a simple document initially adapted from a foreign 
company to a comprehensive document including a variety of areas in relation to 
IKCO’s specific issues with the product development process. As Figure 4.3 
illustrates, across the Pars, Samand, Soren and Dena projects the PDP increased its 
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scope and gradually included product design, process design, logistic design, sales and 
after sales services36. 
 
                             Projects                 Pars                Samand              Soren            Dena  
Areas 
 
Product design  
 
Process design  
 
Logistic design 
 
Sales and after sale services 
 
Increase in development of PDP in different areas 
 
Figure 4.3: Evolution of the product development process across four projects 
 
Completion of this document helped IKCO to cascade any required product attributes 
(for improving product performance) down to the changes needed in the subsystems 
and parts within them. Hence, IKCO could assess the changes in processes and 
knowledge bases needed for any product performance improvement required by the 
market. This characteristic of the PDP enabled IKCO to meet market requirements by 
benchmarking gaps within its knowledge bases and adapting its processes.   
 
By developing such architectural capability, firms may cover more market 
requirements of a specific product market. In other words, the same product platform 
can serve different types of customers (market segments) within a product market. One 
participant [PI1] pointed to this issue as:  
 
                                                            
36 These findings are based on data from the expert opinion interviews and IKCO’s inter-departmental 
presentations and reports.  
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“We have different classifications like Sedan, Hatchback, Van, Station wagon, Off-
roaders, Sports, Convertible and etc. cars on the same platforms and each of these 
classifications can support up to five face-lifts. In fact, sometimes, we can develop 
more than 50 different cars on the same platform. For getting the maximum use out of 
a platform, carmaker companies merge together to be able to cover as much share of 
the market as possible. For example, Hyundai Company has shared its product 
platform with Kia Company and while “Santafe” is designed as a Hyundai-branded 
product and targets a higher price segments of the market, “Sportage” is designed on 
the same platform but as a Kia-branded product and targeted for a lower price 
segment of the market. The same has happened in many other great automakers in the 
world and companies like Peugeot, Fiat and Volkswagen have developed a shared 
platform for some of their products like their Vans.”   
 
Developing such architectural capability within IKCO is aligned with the concept of 
‘architecture competence’ (Henderson & Clark, 1990) referring to the ability to 
reconfigure elements of products in order to develop new products meeting new 
market demands. 
 
4.2.4. Modularity of product architecture at IKCO 
 
Within the auto industry, along with capability development, firms tend to increase 
their level of outsourcing.  One participant [PI5] commented on the role of such an 
outsourcing trend as: 
 
“The most important issue impeding us from being innovative refers to our supply 
chain. If we want to be global we have to have a ‘global supply chain’. Most of the 
automakers in the world just focus on a small scope within the value chain and the rest 
is done by supply chain. The role of the supply chain is not only procurement but a 
‘global supply chain’ is also responsible for designing. Indeed, a great part of the job 
is done by them. Today, we no longer see any OEM [Original Equipment 
Manufacturer here refers to automakers] to design a seat or steering wheel and the 
job is handled by suppliers. This makes carmakers flexible enough to be more 
innovative.” 
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In this regard, across case projects, as Figure 4.4 illustrates, IKCO has followed this 
increasing trend in outsourcing its products’ subsystems37.  
 
 
                                             2002                                              2012 
                                  OEM              Supplier                OEM                    Supplier                                   
 
Chassis 
 
Drive train 
 
Power train 
 
Body  
 
Body (exterior)  
 
Interior  
 
Electric/electronic 
 
 Figure 4.4: Change based on inter-organisational arrangements between IKCO and its 
local suppliers over time (across case projects) 
 
One participant [PI2] pointed out:  
 
                                                            
37 These findings are based on data from the expert opinion interviews, IKCO’s inter-departmental 
reports and presentations, Oliver Wyman management consulting (www.oliverwyman.com) and Iran 
Vehicle Manufactures Association website (www.ivma.ir). 
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“We cannot deal with 5000 spare parts supplier and giving specifications for every 
individual part and exchanging engineering documents for each of them. But, we need 
10 tier-one suppliers which give us a whole system. The tier-one would cascade to the 
lower-level spare parts suppliers; however, we as an OEM have the knowledge and 
capability to integrate the whole product, not them. We do the integration of the 
systems and styling and leave the designing at the “A” surface level with them. In 
terms of production, we keep pressing and body shop (which mostly include 
assembling) inside and outsource the rest.” 
 
In this regard, Ulrich (1995) has defined product architecture as “the scheme by which 
the function of a product is allocated to physical components”. In addition, Baldwin 
and Clark (2000) defined modularity as increasing interdependencies within 
subsystems while decreasing interdependencies among subsystems. On the other hand, 
by outsourcing subsystems (as briefly described), the interdependencies within 
subsystems are increased and function-specific tasks within functions are separated 
from firm-specific tasks and, therefore, ‘modularity in product architecture’ is 
achieved38.  
 
4.2.5. Emergence of a ‘product platform’ within 
automakers 
 
Based on participants’ views39, within the auto industry, when ‘modularity of product 
architecture’ increases, some activities form a ‘bottleneck’ for performance (Jacobides 
et al., 2006) and, hence, become strategic. One participant [PI9] commented in this 
regard: 
 
“In engine design, there was an expression of 5Cs referring to five strategic parts in 
the engine about which no company was willing to leave with any other company to 
develop. Now 5Cs has turned to 3Cs … the automaker intends to keep the platform 
                                                            
38 This finding is consistent with findings from the first round of interviews about industry architecture 
and innovation strategy (see sections 4.1.1 and 4.1.2). 
 
39 Findings of this section are based on the expert opinion interviews within the second round of 
interviews. 
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knowledge for itself. For instance, within our company’s technology transfer, Peugeot 
transferred the hardware knowledge but hesitated to give any information about the 
software knowledge which is the key success factor. Today, mostly the software 
technology and technological knowledge and designing technics have the strategic 
value rather than hardware technology. For example, in some parts the automakers 
may keep the compounds and compositions of the material for themselves as platform 
knowledge and may just allow the component knowledge to be transferred. If the 
company doesn’t protect its platform knowledge it won’t be able to secure its 
competitive advantage and the other companies will turn to its rivals.”  
 
Furthermore, through emergence of such strategic activities, firms may focus on those 
activities in order to benefit most from the value embedded in such strategic activities. 
This point can be seen in the comments of one participant [PI4]: 
 
“Some automakers internally do the whole design of engine and take the knowledge of 
developing the engine as a strategic asset and treat it as secret. Similarly, very few 
automakers might let any other company to do the body shop because it is a strategic 
item. Indeed, the special technology embedded in the production, design or 
development process creates competitive advantage for the firms… if the techniques 
are general ones, then the car maker may let the other firms which are expert on those 
areas to work on them, but the automaker will try to protect them if such techniques 
are specific to that company.”    
 
Such a focus on strategic activities enables firms to achieve ‘mass customisation’ 
(Sanchez, 1995) which is an ability to apply the same product base to different product 
markets. As a result of this trend towards mass customisation, ‘commonality’ among 
different products of a company increases. One participant [PI5] raised this point as: 
 
“Before, three types of engines were put on Peugeot 405, and it was called 
‘commonality’. However, in today’s meaning, commonality arises as using the same 
platform with slight difference for distant classifications of car such as a van and 
coupe.” 
 
215 
 
On the other hand, the increased commonality among different products refers to the 
emergence of a ‘product platform’. As one participant [PI8] explained: 
 
“[A] Platform can be defined as constituting the common points among different 
products of a company or companies. The trend in constitution of platform over the 
past 30, 40 years shows an increase in the amount of common points and multi-
purposefulness of designed platforms. Peugeot 405 platform is for 30 years ago and 
206 for 20 years ago; and you cannot compare them together, rather than having just 
similar mirrors or a few other common points. But, by comparing 408 and 308 which 
are the new platforms of Peugeot, you will find lots of common points. There is an 
economic justification for this trend and that is maximising the return possible on the 
investments for designing a platform. The more products can be sold off a platform, 
the more the profit would be. Developing platforms based on an increased number of 
common points not only helps to cover different market segments, but also, within each 
market segment, it can survive longer by doing a face-lift on products.” 
 
In conclusion, automakers, through modularity of organisational architecture, 
approach the emergence of a ‘product platform’.  
 
4.2.6. The impact of achieving a ‘product platform’ on 
performance 
 
Basically, each time that a firm applies their initial investment for profit making, the 
returns on such investments increase (accumulate). In this regard, developing a 
‘product platform’ allows firms to replicate their knowledge bases (achieved through 
years of investments) in more contexts and earn more return on their investments 
(based on more rounds of applying the investment)40. This characteristic of product 
platform is embedded within its definition. One participant [PI3] defined product 
platform as: 
 
                                                            
40 Findings of this section are based on the expert opinion interviews conducted in the second round of 
interviews. 
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“Platform is a concept which has got applications in many industries because of its 
role in economy of production. Platform includes the strategic items in a product 
which are often invisible to the consumer and, hence, can be used across different 
products. The importance of platforms becomes highlighted, particularly, within the 
industries where heavy investments are required. The economic rationalisation for car 
making depends on having the knowledge and capability of platform design.” 
 
In fact, integrating activities at a higher level of the product architecture allows firms 
to reuse the same resources for making profit. Economy of reuse lets firms earn more 
income and gain more rent out of the sale resources. The role of the economy of reuse 
as a source of competitive advantage has been highlighted in the paradigm shift within 
the auto industry. Within the auto industry development, while in the early stages 
resources themselves were a source of competitive advantage, later the situation 
changed as one participant [PI5] illustrated: 
 
“In the beginning of the auto industry, production was the driver of competitive 
advantage. The demand was there and you just had to cover the demand. The more 
you produced the more you could accumulate profit. Customer requirements were not 
important because there were quite a few options available in the market. Therefore, 
car makers felt less pressure for innovation and change in their products. For 
example, Ford Company announced that consumers can have any car if they like black 
and they were just producing cars in black. In the 1950s-60s, the competitive 
landscape was influenced by sales drivers. Production departments in the companies 
produced what they wanted and the sales departments had to sell it. Later, in the 
1990s, the marketing drivers became more important and companies had to have good 
marketing to sell their products. However, today long-term marketing is emphasised 
and the competitive advantage relies on keeping the consumers. Consequently, car 
makers have to update their products through face-lifts or platform changes to keep 
customers happy with their products and not let the other car makers overtake them.”   
 
In fact, while before the paradigm shift ‘mass production’ was the basis for earning 
profit, after that ‘mass customisation’ was expected to be the source of profit 
generation. In fact, when supply is behind demand, more production brings more 
profit. However, when demand is behind supply, each customer can be served by more 
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suppliers and, hence, securing market share is the key point. In this situation, instead 
of being static and relying on resources, firms have to be dynamic and get close to 
customers’ requirements to increase their sales volume. In this regard, one participant 
[PI3] commented:  
 
“Strategy is defined within competition when we want to survive. Without consumers 
we would disappear from competition. In the automotive industry, when we lose 
market share, we need to do market research to see why the customer has chosen 
rivals’ cars instead of ours. For example, the major success factor for our rivals might 
be less fuel consumption. Then, we have to learn the technology of less-consuming 
engines in order to be innovative.”      
 
Although before the paradigm shift a certain volume of customers could be served by 
only one product (like the example given by one participant of Ford producing cars 
only in black); after that shift the same amount of customers needed to be served with 
more customised products and through different product markets. In this regard, mass 
customisation helps to increase the number of customers by creating market share in 
new product markets. Due to the hypercompetitive situation of today’s business 
landscape, firms have to meet customers’ requirements in more depth. Indeed, 
achieving product platforms enables firms to integrate activities at a higher level of the 
product architecture, meeting a greater variety of customers’ requirements. In this 
regard, another participant [PI7] added: 
 
“We have three considerations in product innovation including consumer 
requirements, government requirements and our company requirements. Sometimes 
we can meet these requirements by having face-lifts (which is a superficial change in 
the makeup of car affecting the visible items) but meeting some other requirements 
might need change in platform (forming the under body structure of the product 
constituting invisible items) because it can support requirements up to a specific level 
and for more than that we need a new platform having more capacity for potential 
changes. In today’s dynamic market consumers’ requirements are rapidly changing, 
leading to forming a shorter lifecycle for platforms. Government rules and regulations 
also affect the platform lifecycle, for example, some of the new safety standards like 
the ‘pedestrian safety standard’ can be met by doing a face-lift but some other 
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standards like ‘Euro 5 standards’ which is needed for car imports in western 
European countries cannot be met by older platforms and the requirements of such 
standards are needed to be seen in the platform design phase not later. The company 
itself might also have some requirements in terms of producing lower priced cars 
which cannot be achieved based on an expensive platform.” 
 
Meeting customers’ requirements more deeply and satisfying more of their needs leads 
to more depth of resource use for firms. In fact, by increasing the mass customisation, 
the resources of a company can be reused in new product markets leading to more 
efficient use of resources. The source of advantage would then be ‘more efficient’ use 
of resources by reusing them in different product markets and the accumulation of 
returns on the initial investments on development of them.  
 
4.2.7. Emergence of strategic capability across the case 
projects at IKCO41 
 
IKCO started in 1966 and continues to serve the Iranian car market today. However, 
before 1994, the growth in IKCO had simply been in the form of slight increases in the 
volume of production, the initial establishment of the industry in Iran and the 
establishment and updating of the production line. IKCO’s strategy in those years was 
just to serve the local market and survive in its protected environment. Product 
improvements occurred only at the level of incremental change and changes in 
processes were efficiency-oriented and limited to productivity enhancements. 
Therefore, although this period of time spanned 25 years, in terms of capability 
development IKCO’s organisational capability could be assessed at the level of an 
assembler company without design and innovation capabilities. At this level of 
capability, having assembly line(s) allowed IKCO to produce limited group of 
products. Establishing the supporting industry allowed IKCO to continue these limited 
groups of products for a long time. A car maker with only assembly-level capabilities 
                                                            
41 Findings of this section are based on data from IKCO’s reports and presentations, expert opinion 
interviews, IKCO’s website (www.ikco.com), IKCO’s annual reports, Iran Khodro Industrial Group 
News Website (www.ikcopress.com), Iranian Ministry of Industry, Mine and Trade’s website 
(http://intl.mim.gov.ir/index.php) and OICA Organisation’s website (http://oica.net).   
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has no chance for change and innovation. Winter (2003) called such a level of 
capability ‘zero level capabilities’, which are the least possible for a firm’s operation. 
Change and innovation, which are the survival factors in market-based economies, 
need higher levels of organisational capability. 
  
After 1994 IKCO started to build such capability step-by-step. It built this capability 
on top of its previously developed capabilities, based on the development of its 
assembly capability. As a first step IKCO adopted a newer platform (from Peugeot) 
for its products and over time localised production of all its parts. Hence, as shown in 
Figure 4.5, the first step (during the Pars project), was for IKCO to upgrade its 
assembly capability to local manufacturing of supplying parts. Then, based on having 
suppliers with up-to-date capabilities in parts manufacturing, within the Samand 
project IKCO developed its own brand product. The third step, during the Soren 
project, involved IKCO adopting its own brand product in order to compete with local 
rivals. The fourth step saw IKCO further change its own brand product (make it more 
innovative) to compete with international rivals. 
 
 
  Capability maturation 
                                                            
                                                                        Competing international rivals 
 
 
                                                           Competing local rivals 
 
                                 
                                        Developing brand 
 
 
        Local parts production 
 
 
 
 
                                      Pars                    Samand                    Soren                   Dena     Time 
 
 Figure 4.5: Strategic Capability Development at IKCO across the case projects 
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Indeed, through these steps, within the capability lifecycle IKCO could develop its 
own way of developing cars by finding the potential roles and then realising them. One 
participant [PI4] in particular raised this point: 
 
“It is like stages of learning how to cook. You cannot turn to a chef over a night, 
however, you need to get involved with that step-by-step to build up your own 
approach…initially the chef cooks and you have to do just preparing material like 
cutting onion and etc. this case was similar to the Pars project where the Peugeot was 
the chef and we just did the minor and zero level operational tasks... In the next step, 
you can stand beside the chef and both do the cooking. Here you actually help him/her 
in accomplishing major tasks included in the recipe. In Samand we did the same and 
together with foreign partner we designed a car... In the third step, you can design a 
recipe but not all the parts of that recipe come from you so you are not yet a chef and 
you still need to get help from others. Similarly, in the Soren project, we suggested the 
design and a foreign partner assessed it to be feasible or not... At the final stage, we 
became a chef and created our own recipe.”  
 
As a result of developing such capability and becoming an ‘automaker’, IKCO initially 
found its potential role in auto making within the ‘assembling’ and ‘developing brand’ 
steps, and then turned its potential role to realised roles during the ‘competing with 
local rivals’ and ‘competing with international rivals’ steps.  
 
Moreover, developing such capability created firm-specific attributes for IKCO’s 
products as another participant [PI7] said: 
 
“In the Dena project, when foreign partners who specialised in style design suggested 
a couple of designs we checked them to see if they matched the overall harmony of our 
product or not. We use the term ‘signature’ to convey this meaning of harmony in our 
products. Each car maker has its own signature constituting of some lines and 
protractions containing considerations specific to that company. In our products, this 
signature includes some Iranian cultural issues which make our product pleasant for 
such a culture… Effects of such issues appear in our company’s signature and form 
firm-specific considerations for its products. Indeed this firm-specific signature 
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creates the brand image for the company. For example, all the products of BMW can 
be differentiated from other brands based on the company’s special signature and 
specific design which you can find in all BMW products from past to present. It is not 
just the appearance of the car which follows the brand image but all the car attributes 
are recognisable among different brands. For example, in a test which was made in a 
European institute, people with their eyes closed were seated in different cars from 
different brands like Toyota, Benz, BMW, Ford and etc. and they could recognise 
different brands.” 
 
This so called ‘signature’ indeed consists of firm-specific effects which are applied 
when firms integrate cars.  Developing such firm-specific effects in IKCO’s products 
indicates that this capability (which has been developed in IKCO) is a strategic 
capability based on IKCO’s distinctive capabilities in designing cars as an automaker.  
 
4.3. Chapter summary 
 
This chapter has reported the project-level findings of this study in relation to the role 
of the constructs that emerged from the conceptual framework (involved with 
reciprocity between capability development and knowledge integration) and 
organisational-level findings about the factors influencing/influenced by developing 
existing capabilities. With regards to the role of the constructs, the project-level 
findings about each construct indicated the dynamics (including industry architecture, 
innovation strategy, knowledge integration, absorptive capacity and dynamic 
capability) across the four product innovation projects studied within the case 
company. On the other hand, in relation to factors influencing/influenced by 
developing existing capabilities, organisational-level findings from the second round 
of interviews and secondary sources of information indicated the development of 
‘design knowledge’ and ‘design capability’ in the case company. Furthermore, the 
organisational-level findings highlighted the emergence of a modular structure within 
the industry architecture of the downstream value chain, achieving ‘modularity of 
product architecture’, emergence of a ‘product platform’ within the automaker, the 
role of the product platform in regeneration of competitive advantage within car 
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makers, and the step-by-step development of strategic capability across the case 
projects within the case company. 
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Chapter Five 
 
ANALYSIS AND 
DISCUSSION 
 
 
 
This chapter analyses the project-level and organisational-level findings of this study 
to identify the role of the dynamics of knowledge integration in the content and 
process of Strategic Capability Development, in the context of product innovation. In 
this regard, the within-construct analysis of project-level data includes examination 
of the dynamics of each construct involved with reciprocity between capability 
development and knowledge integration across different case projects—Pars, 
Samand, Soren and Dena. The results relating to different constructs are compared 
through cross-construct analysis. Then, the results from the cross-constructs analysis 
are integrated across different product innovation projects (case projects). The 
outcomes of the analysis of project-level findings resulting from these phases are 
then examined against the organisational-level findings. The role of the dynamics of 
knowledge integration in the linkages between project-level and organisational-level 
findings (and in the content and process of Strategic Capability Development) are 
discussed against the S-RQs of this research and contributions are made to the 
content and process of capability development. Based on the contributions made, the 
key RQ of this study is discussed and the content and process of capability 
development are integrated. Eventually, an integrated framework is developed 
including conceptualisation of Strategic Capability Development. 
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5.1. Approach to analysis 
 
Through the analysis of findings about the key constructs of this study (industry 
architecture, innovation strategy, knowledge integration, absorptive capacity and 
dynamic capability), the patterns which emerged for the changes in all these 
constructs across different case projects—Pars, Samand, Soren and Dena—basically 
matches the conceptualisation of ‘product architecture as complex systems’. In this 
regard, Simon (1962) recognised an architecture within complex systems. In 
accordance with such architecture for complex systems, he basically conceptualised 
a complex system as constituting of interacting and interdependent components. He 
then argued that hierarchy is the organising essence of this architecture (linking such 
components together), comprising correlated subsystems which are themselves 
composed of their own subsystems and so on.  
 
Moreover, Simon (1962) argued that such a hierarchy within complex systems 
makes them ‘near-decomposable’. In near-decomposable systems, while 
interdependencies among subsystems are weak leading to ‘loosely coupling’ among 
them (Weick, 2012), the interdependencies within them are strong (Baldwin & 
Clark, 2000). 
 
Within this chapter (and essentially within this thesis), Simon’s (1962) 
conceptualisation of architecture for complex systems is adopted for conducting the 
analysis of findings in relation to the product architecture. In this regard, product 
architecture is defined by Ulrich (1995) as “the scheme by which the function of a 
product is allocated to physical components”. By using the concept of complex 
system architecture (discussed above), product architecture can be conceptualised as 
a system having subsystems which are linked to each other based on a hierarchy. 
 
Sanchez and Mahoney (1996: 64), in applying the concept of architecture of 
complex systems for conceptualising architecture of organisations and products, 
differentiated between ‘hierarchy of complexity’ and ‘authority hierarchy’ in 
organisations and argued that understanding hierarchy of complexity is:  
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“understanding hierarchical systems for creation of new products in which 
there is little or no over exercise of managerial authority…hierarchy refers to a 
decomposition of a complex system into a structured ordering of successive 
sets of subsystems in the manner suggested by Simon (1962)—i.e. a 
partitioning into relationships that collectively define the parts of any whole”.  
 
Indeed, based on the hierarchy of complexity, product architecture includes 
subsystems. The subsystems, within themselves, form lower-level systems which 
have their own subsystems, and similarly there are subsystems within these 
subsystems and so on. Conceptualising product architecture based on such a 
hierarchy (constituting different levels) results in considering products including 
subsystems which constitute components and components which are built on parts. 
By conceptualising product architecture based on different levels, the roles of key 
constructs of this study in each case project at different levels of the product 
architecture are analysed.  
 
5.1. Within-construct analysis  
 
In this section, the findings about each construct that emerged from the conceptual 
framework of this study (involved with reciprocity between capability development 
and knowledge integration) are analysed across different case projects including: 
Pars, Samand, Soren, and Dena.  Such within-construct analysis is aimed at 
examining the dynamics of each construct (including industry architecture, 
innovation strategy, knowledge integration, absorptive capacity and dynamic 
capability) across case projects. In this regard, the findings regarding each construct 
under investigation were summarised for each case project. Then, based on the 
conceptualisation of products as complex systems (Simon, 1962; Sanchez & 
Mahoney, 1996), the findings about each construct were compared to each other 
across the four product innovation projects.  
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5.2.1 . Industry architecture 
 
In relation to this study, industry architecture has implications for the 
interdependencies between a firm’s knowledge and capabilities with knowledge and 
the capabilities of suppliers. By investigating interdependencies between IKCO’s 
knowledge with knowledge of their local suppliers, ‘distribution of knowledge 
bases’ emerged as a key issue of importance. Moreover, in investigating the 
interdependencies between IKCO’s capabilities with the capabilities of local 
suppliers, the key issue of importance which emerged was ‘distribution of capability 
bases’. Findings about industry architecture across four product innovation projects 
are summarised in Table 5.1 
 
Distribution of knowledge bases 
 
Findings about distribution of knowledge bases from studying the case projects 
provided evidence demonstrating that, across the case projects and within the case 
company, IKCO has applied different domains of change to its products. More 
specifically, within the Pars and Samand projects respectively IKCO changed 
product parts and components, while in the Soren and Dena projects the domains of 
change included changing subsystems and reconfiguration of subsystems. However, 
in each project, the new parts, components, subsystems or reconfiguration of 
subsystems were produced and delivered by local suppliers. Accordingly, in each 
project, due to elements that local suppliers had to deliver, IKCO encouraged local 
suppliers to develop design knowledge in order to develop that element. 
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Table 5.1: Industry architecture
Constructs of research 
questions 
Industry Architecture 
Phenomenon (case) under 
investigation within the 
interviews  
Interdependencies between IKCO’s knowledge with knowledge of 
local suppliers 
Interdependencies between IKCO’s capabilities with capabilities of local suppliers 
The key issues of importance Distribution of knowledge bases  Distribution of capability bases 
Outcome measures in the 
context of the Pars project 
IKCO changed parts for new product development and local suppliers 
developed function-specific knowledge of part design for delivering 
new parts  
IKCO changed parts for new product development and local suppliers developed 
function-specific capabilities for performing part design tasks  
Theoretical meaning IKCO’s knowledge of part design found greater value by combining 
local suppliers’ knowledge of part design 
 
 
The bargaining power of part design knowledge of suppliers against part design 
knowledge of IKCO was decreased.  
 
 
Outcome measures in the 
context of the Samand project 
 
IKCO changed components for new product development and local 
suppliers developed function-specific knowledge of component design 
for delivering new components 
IKCO changed components for new product development and local suppliers 
developed function-specific capabilities for performing component design tasks  
Theoretical meaning IKCO’s knowledge of component design found greater value by 
combining local suppliers’ knowledge of component design 
 
 
The bargaining power of component design knowledge of suppliers against 
component knowledge of IKCO was decreased.  
 
 
Outcome measures in the 
context of the Soren project 
IKCO changed subsystems for new product development and local 
suppliers developed function-specific knowledge of subsystem design 
for delivering new subsystems. 
IKCO changed subsystems for new product development and local suppliers 
developed function-specific capabilities for performing subsystem design tasks 
Theoretical meaning IKCO’s knowledge of subsystem design found greater value by 
combining local suppliers’ knowledge of subsystem design 
 
 
The bargaining power of subsystem design knowledge of suppliers against 
subsystem design knowledge of IKCO was decreased  
 
 
Outcome measures in the 
context of the Dena project 
IKCO changed subsystems’ configuration for new product 
development and local suppliers developed function-specific 
knowledge of subsystems reconfiguration for delivering new 
configuration of subsystems 
IKCO changed configuration of subsystems for new product development and local 
suppliers developed function-specific capabilities for performing architectural 
design tasks 
Theoretical meaning IKCO’s knowledge of architectural design found greater value by 
combining local suppliers’ knowledge of architectural design 
 
 
The bargaining power of architectural design knowledge of suppliers against 
architectural design knowledge of IKCO was decreased.  
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Knowledge that local suppliers developed has been referred to within the findings of 
this study as knowledge which contributes to functional performance.  The findings 
have also suggested that, within each project, IKCO developed knowledge at the 
same level (parts, components, subsystems, subsystem reconfiguration) as the local 
suppliers. However, design knowledge which was developed by IKCO contributed 
to the whole product performance—not functional performance as the design 
knowledge of local suppliers did. Considering that achieving certain performance 
attributes for the whole product relies on the performance of subsystems, knowledge 
of design specific to product performance would find greater value if combined with 
knowledge of design specific to functional performance. These bilateral inter-
dependencies between IKCO’s knowledge and that of its local suppliers are referred 
to as ‘complementarities’ between strategic assets within an industry architecture 
(Jacobides et al., 2006).  
 
Overall, based on conceptualisation of products as complex systems (Simon, 1962; 
Sanchez and Mahoney, 1996), by developing function-specific capabilities within 
local suppliers at different levels of the product architecture, factor mobility of 
strategic assets has been changed at those levels within functions of IKCO. In 
particular, complementarities among the knowledge of parties within each function 
were, initially, formed at the part level; the complementarities were then extended to 
the component level. Such complementarities have continued to extend to the 
subsystem level and finally to the architectural level. In fact, across the four product 
innovation projects dynamics of complementarities among IKCO’s knowledge with 
the knowledge of local suppliers have included formation of such complementarities 
at different levels of the product architecture in a bottom-up pattern from the part-
level to architectural-level of the product architecture. 
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Distribution of capability bases 
 
Based on findings from studying the case projects’ distribution of capability bases 
within industry participants, IKCO has applied changes in different product elements 
within the different product innovation projects studied, including parts (in the Pars 
project), components (in the Samand project), subsystems (in the Soren project) and 
subsystems reconfiguration (in the Dena project). However, local suppliers had the 
responsibility of delivering such elements within each of the mentioned projects. 
Therefore, in accordance with the domain of change considered for each project and 
the elements involved in the change, IKCO encouraged local suppliers to develop the 
capability for designing those elements. 
 
Moreover, the capabilities which were developed by local suppliers within each case 
project enabled local suppliers to perform those design tasks which contributed to 
functional performance. In addition, the case projects studied provided support for 
demonstrating that, across the case projects, IKCO has developed the capability to 
perform design tasks at the same level as local suppliers developed capabilities 
(including parts, components, subsystems and subsystem reconfiguration). However, 
the abilities which were developed by IKCO related to performing design tasks 
which contributed to the whole product performance. Since functional performance 
impacts greatly on product performance, the agencies who can contribute to 
functional performance would achieve bargaining power in relation to the 
completion of design tasks. The emergence of a function-specific capability within 
local suppliers results in multiple sources appearing within the industry who can 
handle the task. Thus, the bargaining power within bilateral relationships between 
IKCO and its suppliers (particularly foreign suppliers)—referred to as ‘factor 
mobility’ (of strategic assets within the industry architecture)—decreases (Jacobides 
et al., 2006). 
 
Overall, based on the conceptualisation of products as complex systems (Simon, 
1962; Sanchez and Mahoney, 1996), by developing function-specific capabilities 
within local suppliers at different levels of the product architecture, factor mobility 
of strategic assets changes at those levels within functions of IKCO. More 
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specifically, factor mobility among the strategic assets of parties within each 
function was, initially, achieved at the part level, and was then extended to the 
component level. Such extension of factor mobility has continued to the subsystem 
level and, finally, to the architectural level. In fact, across the four product 
innovation projects, dynamics of factor mobility of IKCO’s strategic assets against 
its local suppliers have included achieving such factor mobility at different levels of 
the product architecture in a bottom-up pattern from the part-level to the 
architectural-level of the product architecture. 
 
5.2.2 Innovation strategy 
 
Innovation strategy refers to the intention toward balancing exploration or 
exploitation (Tushman & O’Reilly, 1996). In relation to this study, innovation 
strategy has implications for ‘technological boundary spanning’ and ‘organisational 
boundary spanning’. The key issue of importance which emerged from investigating 
technological boundary spanning was ‘knowledge outsourcing’. Moreover, by 
investigating organisational boundary spanning, ‘task outsourcing’ emerged as the 
key issue of importance. Innovation strategy findings across the four product 
innovation projects are summarised in Table 5.2. 
 
Knowledge outsourcing  
 
Studying the case projects provides empirical evidence demonstrating that within 
each project IKCO outsourced knowledge of design related to functional 
performance to local suppliers. By outsourcing function-specific knowledge within 
each project to local suppliers, IKCO differentiated between its knowledge with that 
of its local suppliers within functions. More specifically, within the Pars project, 
IKCO outsourced part design knowledge (which was. related to functional 
performance) to local suppliers and focused on part design knowledge which was 
related to product performance. 
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Table 5.2: Innovation strategy 
Constructs of research 
questions 
Innovation strategy 
Phenomenon (case) under 
investigation within the 
interviews 
Technological boundary spanning Organisational boundary spanning 
The key issues of 
importance 
Knowledge outsourcing Task outsourcing 
 
Outcome measures in the 
context of the Pars project 
IKCO outsourced knowledge of designing parts specific to functional performance 
and focused on knowledge of designing parts specific to product performance  
The tasks within functions were differentiated to function-specific tasks 
(contributing to functional performance) for designing parts and product-
specific (contributing to product performance) tasks for designing parts 
 
 
Theoretical meaning Differentiation between IKCO’s knowledge of design and local suppliers’ 
knowledge of design within functions at the part level of product architecture 
 
 
 
Differentiation among different functions at the part level of product 
architecture 
 
 
Outcome measures in the 
context of the Samand 
project 
 
IKCO outsourced knowledge of designing components specific to functional 
performance and focused on knowledge of designing components specific to 
product performance  
The tasks within functions were differentiated to function-specific tasks 
(contributing to functional performance) for designing components and 
product-specific (contributing to product performance) tasks for designing 
components 
 
Theoretical meaning Differentiation between IKCO’s knowledge of design and local suppliers’ 
knowledge of design within functions at the component level of product 
architecture 
 
 
Differentiation among different functions at the component level of product 
architecture 
 
 
 
Outcome measures in the 
context of the Soren project 
IKCO outsourced knowledge of designing subsystems specific to functional 
performance and focused on knowledge of designing subsystems specific to 
product performance 
The tasks within functions were differentiated to function-specific tasks 
(contributing to functional performance) for designing subsystems and product-
specific (contributing to product performance) tasks for designing subsystems 
 
Theoretical meaning Differentiation between IKCO’s knowledge of design and local suppliers’ 
knowledge of design within functions at the subsystem level of product 
architecture 
 
 
Differentiation among different functions at the subsystem level of product 
architecture 
 
 
Outcome measures in the IKCO outsourced knowledge of designing product architecture specific to The tasks within functions were differentiated to function-specific tasks 
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context of the Dena project functional performance and focused on knowledge of designing product 
architecture specific to product performance  
(contributing to functional performance) for designing product architecture and 
product-specific (contributing to product performance) tasks for designing 
product architecture. 
 
 
Theoretical meaning Differentiation between IKCO’s knowledge of design and local suppliers’ 
knowledge of design within functions at the architectural level of product 
architecture 
 
 
Differentiation among different functions at the architectural level of product 
architecture 
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Similarly, across the other projects IKCO outsourced components knowledge 
(Samand), subsystems knowledge (Soren) and architectural knowledge (Dena) 
specific to functions and focused on product-specific knowledge of design at those 
levels 
 
Overall, across the four product innovation projects, dynamics of differentiation 
between IKCO’s knowledge of design and local suppliers’ knowledge of design 
within functions included achieving such differentiation at different levels of the 
product architecture from the part level to the architectural level (following a 
bottom-up pattern). 
 
Task outsourcing  
 
The findings from the case projects suggest that outsourcing of design tasks within 
each product innovation project to local suppliers led to differentiation within 
functions between tasks which were managed through a hierarchy of authority 
(IKCO/foreign partner) and tasks which were managed by staff within functions. 
More specifically, within the Pars project, a classification within tasks for designing 
parts within each function was created where tasks related to the whole product 
performance were managed through a hierarchy of authority and tasks related to 
functional performance were outsourced to local suppliers and were managed by 
staff within functions. Similarly, within the next projects the same happened in 
regards to designing components (in the Samand project), subsystems (in the Soren 
project) and the product architecture (in the Dena project), where outsourcing design 
tasks at mentioned levels to local suppliers led to differentiation between product-
specific (managed through the hierarchy) tasks and function-specific tasks (managed 
by function staff) within functions.  
 
In brief, across the case projects studied, differentiation between product-specific 
tasks and function-specific tasks for designing at different levels of the product 
architecture were achieved within the functions of IKCO. Conversely, the tasks 
within functions (managed through a hierarchy of authority) were integrated across 
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different functions based on the same hierarchy; however, the tasks which were 
managed by function staff were differentiated among different functions. 
Consequently, across the case projects, in accordance with differentiation between 
product-specific and function-specific tasks within the function at different levels of 
the product architecture, the dynamics of differentiation among different functions 
have included achieving such differentiation at different levels of the product 
architecture from the part level to the architectural level (following a bottom-up 
pattern).  
 
5.2.3 Knowledge integration 
 
Knowledge integration refers to integration of differentiated bodies of knowledge 
(Grant, 1996). In relation to this study, knowledge integration has implications for 
‘knowledge co-specialisation’ and ‘overlap problem solving’. Based on investigating 
knowledge co-specialisation, ‘vertical knowledge integration’ emerged as the key 
issue of importance. In this regard, under vertical knowledge integration two other 
issues emerged including ‘vertical knowledge integrator/s’ and ‘level of vertical 
knowledge integration’. Moreover, by investigating overlap problem solving, the key 
issue of importance which emerged was ‘horizontal knowledge integration’ and 
further to that, ‘horizontal knowledge integrator/s’ and ‘level of horizontal 
knowledge integration’ which emerged as issues of importance in relation to 
horizontal knowledge integration. Findings about knowledge integration across the 
four product innovation projects are summarised in Table 5.3 
 
Vertical knowledge integration 
 
To investigate vertical knowledge integration across case projects, data were 
collected about who was responsible for the vertical knowledge integration and 
where in the function such knowledge integration occurred. In fact, data were 
collected about vertical knowledge integrator/s and the location of vertical 
knowledge integration. 
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Table 5.3: Knowledge integration 
Constructs of research 
questions 
Knowledge Integration 
Phenomenon (case) under 
investigation within the 
interviews 
Knowledge co-specialisation Overlap problem solving 
The key issues of importance ‘Vertical knowledge integrator’( ‘vertical knowledge integrator/s’ and 
‘level of vertical knowledge integration’) 
‘Horizontal knowledge integrator” (‘horizontal knowledge 
integrators” and ‘level of horizontal knowledge integration”) 
Outcome measures in the 
context of the Pars project 
Using people–to-people approaches at the part level for knowledge 
integration between knowledge bases within functions  
 
Using coordination by mutual adjustment at the component level for 
knowledge integration among the functions  
Theoretical meaning Vertical knowledge integration based on people-to-people approaches at 
the part level between knowledge bases within functions 
Horizontal knowledge integration based  on coordination by mutual 
adjustment at the part level among functions    
Outcome measures in the 
context of the Samand 
project 
 
Using people-to-people approaches at the component level for 
knowledge integration between knowledge bases within functions 
Coordination by mutual adjustment for knowledge integration at the 
part level among functions 
Theoretical meaning Vertical knowledge integration based on people-to-people approaches at 
the component level between knowledge bases within functions 
Horizontal knowledge integration based  on coordination by mutual 
adjustment at the component level among functions    
Quantifiable criteria from the 
context of the Samand project 
Knowledge personalisation approaches for knowledge integration at the 
component level between knowledge bases within functions  
 
Coordination by mutual adjustment for knowledge integration at the 
component level among functions 
Outcome measures in the 
context of the Soren project 
Using people-to-people approaches at the subsystem level for knowledge 
integration between knowledge bases within functions 
Using coordination by mutual adjustment at the subsystem level for 
knowledge integration between knowledge bases within functions  
Theoretical meaning Vertical knowledge integration based on people-to-people approaches at Horizontal knowledge integration based  on coordination by mutual 
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the subsystem level between knowledge bases within functions adjustment  at the subsystem level between knowledge bases within 
functions of the company 
 
 
Outcome measures in the 
context of the Dena project 
Using people-to-people approaches at the architectural level for 
knowledge integration between knowledge bases within functions 
Using coordination by mutual adjustment at the architectural level for 
knowledge integration between knowledge bases within functions 
Theoretical meaning Vertical knowledge integration based on people-to-people approaches at 
the architectural level between knowledge bases within functions 
Horizontal knowledge integration based  on coordination by mutual 
adjustment  at the architectural level between knowledge bases within 
functions company 
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The findings of this research relating to vertical knowledge integration indicate that 
while within the Pars and Samand projects the knowledge flow followed a top-down 
pattern from the whole company into its functions, in the Soren and Dena projects 
the knowledge flow followed a bottom-up pattern from IKCO’s functions up to the 
whole IKCO organisation. Indeed, in the first two projects IKCO was the vertical 
knowledge integrator, whereas in the Soren and Dena projects, functions of IKCO 
were the vertical knowledge integrators.  
 
In addition to the direction of knowledge flow, the case projects studied provided 
evidence of vertical knowledge integration occurring in different projects. More 
specifically, based on the conceptualisation of products as complex systems (Simon, 
1962; Sanchez & Mahoney, 1996), in the Pars project where Peugeot was the single 
source of knowledge at all levels of the product architecture (except the part level 
due to the local production of parts), IKCO was confined to vertically integrate its 
knowledge base with the knowledge base of local suppliers at the part level. 
However, within the Samand project, due to knowledge transfer from multiple 
foreign partners (as major sources of knowledge) in relation to component design, 
vertical knowledge integration between IKCO and local suppliers occurred at the 
component level.  
 
Contrary to these projects, during the Soren and Dena projects, functions of IKCO 
were the vertical knowledge integrators causing a bottom-up knowledge flow. 
However, the location of knowledge integration between the Soren and Dena 
projects were different. In particular, in the Soren project, since the local suppliers 
had developed knowledge at the subsystem level (from a functional perspective) and 
IKCO was developing knowledge at the subsystem level (but from a product 
perspective), the knowledge integration between IKCO, IKCO’s functions and local 
suppliers was located at the subsystem level. Similarly, during the Dena project, 
vertical knowledge integration was located at the architectural level because local 
suppliers had developed knowledge at the architectural level (from a functional 
perspective) and IKCO was developing knowledge at the architectural level (but 
from a product perspective).  
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Moreover, since during the vertical knowledge integration, knowledge of  
IKCO/functions was co-specialised with the knowledge of local suppliers, the 
knowledge integration approaches included face-to-face contact (for co-development 
of parts/components/subsystems/product) which is generally referred to as a 
‘knowledge personalisation strategy’ (Hansen et al., 1999).  
 
Overall, while in the Pars project knowledge personalisation approaches were used at 
the parts level, during the Samand project, these knowledge integration approaches 
were employed at the component level of the product architecture. In addition, 
within the Soren project, knowledge personalisation approaches were used at the 
subsystem level, whereas in the Dena project, such approaches for knowledge 
integration were employed at the architectural level. Taken together, across the four 
product innovation projects, dynamics of vertical knowledge integration have 
included IKCO employing knowledge personalisation approaches for knowledge 
integration among knowledge bases within functions, at different levels of the 
product architecture, and from the part level to the architectural level (following a 
bottom-up pattern).  
 
Horizontal knowledge integration 
 
To investigate horizontal knowledge integration across case projects, data were 
collected about who was responsible for horizontal knowledge integration and where 
in the function such knowledge integration occurred. In fact, data were collected 
about ‘horizontal knowledge integrator/s’ and the ‘locus of innovation’. 
 
The case projects studied provide support for demonstrating that while within the 
Pars and Samand projects a hierarchy-based knowledge governance mode was used 
for horizontal knowledge integration among functions, during the Soren and Dena 
projects, a market-based knowledge governance mode was used. In other words, in 
the first two projects, IKCO was the horizontal knowledge integrator, whereas in the 
Soren and Dena projects, functions of IKCO acted as the horizontal knowledge 
integrators. Moreover, findings suggested that horizontal knowledge integration 
among functions has served to ‘overlap problem solving’ among functions while 
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developing a new product (Clark & Fujimoto, 1991). Findings from the case projects 
suggest that decentralisation of design-related decisions for such overlap problem 
solving among functions has led to employing approaches for horizontal knowledge 
integration which can be classified as ‘coordination by mutual adjustment’ (March & 
Simon, 1958).  
 
In addition to the knowledge governance mode, case projects studied provided 
evidence of the level of decentralisation of design-related decisions in different 
projects. More specifically, based on the conceptualisation of products as complex 
systems (Simon, 1962; Sanchez & Mahoney, 1996), in the Pars project, in terms of 
decentralisation of design-related decisions, IKCO was confined to making part-level 
decisions. In fact, IKCO could coordinate the designing issues at the part level 
among different functions by mutual adjustment. However, within the Samand 
project the functional structure employed allowed for no flexibility with regards to 
decentralisation of design decisions for overlap problem solving among functions. 
However, due to co-development of components with foreign partners functions 
within IKCO had such flexibility up to the component level because at this level 
functions were in direct contact with foreign partners. Therefore, in this project 
functions could coordinate their design-related decisions at the component level of 
the product architecture with other functions by mutual adjustment.  
 
Contrary to these projects (where IKCO was the horizontal knowledge integrator), 
during the Soren and Dena projects, functions of IKCO were the horizontal 
knowledge integrators. However, the locus of innovation for the Soren and Dena 
projects were different. In particular, in the Soren project the project-based structure 
employed allowed for decentralisation of design decisions up to the subsystem level. 
Thus, in this project, functions could coordinate their design decisions at the 
subsystem level with other functions by mutual adjustment. Furthermore, the cross-
functional structure employed during the Dena project provided more flexibility and 
design-related decisions up to the architectural level were decentralised to functions. 
Accordingly, functions could coordinate their design decisions at the architectural 
level with other functions by mutual adjustment.  
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Overall, while in the Pars projects a ‘coordination by mutual adjustment’ approach 
was used at the parts level, during the Samand project this knowledge integration 
approach was employed at the component level of the product architecture. In 
addition, within the Soren project coordination by mutual adjustment was used at the 
subsystem level, whereas in the Dena project this approach was employed at the 
architectural level. Taken together, across the four product innovation projects, 
dynamics of horizontal knowledge integration included employing a coordination by 
mutual adjustment approach by IKCO for knowledge integration among functions at 
different levels of the product architecture, from the part level to the architectural 
level (following a bottom-up pattern).  
 
5.2.4 Absorptive capacity 
 
Absorptive capacity refers to the capacity to internalise external knowledge toward 
organisational outputs (Cohen & Levinthal, 2009; Zahra & George, 2002). In 
relation to this study, absorptive capacity has implications for developing ‘design 
knowledge’. While investigating the development of design knowledge across case 
projects, the key issue of importance which emerged was ‘combinative knowledge’. 
Findings about absorptive capacity across the four product innovation projects are 
summarised in Table 5.4.  
 
As findings from the empirical study about absorptive capacity indicate, across case 
projects IKCO tried to internalise new knowledge. While prior to undertaking the 
case projects IKCO had only car assembly and engineering knowledge of part 
production, during the case projects IKCO managed to absorb and develop the 
knowledge of car design to become a car designer—rather than just a car assembler.  
 
In this regard, within the Pars project, based on copying (reengineering) the 
production of components of a product under the supervision of a single foreign 
partner (Peugeot, as the major source of new knowledge who managed designing at 
all levels from part to architectural levels), the strategic areas of knowledge for 
different components were identified. However, such strategic areas of knowledge 
within components represent the impact of the overall knowledge of car design on  
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Table 5.4: Absorptive capacity 
 
 
 
 
Constructs of research questions Absorptive capacity 
Phenomenon (case) under 
investigation within the interviews 
Developing ‘design knowledge’  
The key issue of importance Developing ‘combinative knowledge’ 
Outcome measures in the context 
of the Pars project 
 IKCO learned to develop parts of a new product based on new knowledge  
 
Theoretical meaning New knowledge was introduced to IKCO  
 
Outcome measures in the context 
of the Samand project 
 
IKCO learned to develop components of a new product based on new knowledge  
  
Theoretical meaning The new knowledge was shared among different functions 
Outcome measures in the context 
of the Soren project 
IRCO learned to develop new subsystems (learned  to change multiple components within a subsystem)  
Theoretical meaning The new knowledge was combined with existing knowledge within functions 
 
Outcome measures in the context 
of the Dena project 
IKCO learned to develop a new configuration of subsystems (learned to change multiple subsystems) 
Theoretical meaning The combined knowledge of functions is applied to the whole product (organisational output)  
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different components. Indeed, identification of such impact areas of competitive 
knowledge points to the introduction of new knowledge to the case company. 
 
Furthermore, within the Samand project, such introduction of new knowledge was 
extended into functions. In particular, during this project, IKCO dealt with multiple 
foreign partners (instead of a single foreign partner, such as Peugeot, at the top 
which was the case in the Pars project) in relation to individual components. Since 
these multiple foreign partners, as the sources of new knowledge, were employed to 
help design different components within different functions the new knowledge of 
these foreign partners transferred to the functions. Indeed, the new knowledge which 
was introduced to IKCO within the Pars project was shared among different 
functions during the Samand project. 
 
On the other hand, the new knowledge acquired by the functions was not applied to 
knowledge already existing during the Samand project, resulting in the failure of 
component integration within subsystems (evidence of this is reported Chapter 4). 
While IKCO learned about designing new components within the Samand project it 
failed to learn about integrating new components with the other new components of 
a subsystem. For the purpose of gaining such knowledge, in the Soren project IKCO 
changed multiple components within different subsystems. Indeed, during the Soren 
project, the functions of IKCO applied the new knowledge of designing components 
learnt from foreign partners while changing multiple components of a subsystem. In 
other words, during this project IKCO connected the new knowledge transferred to 
functions to the existing knowledge already in functions.     
 
Moreover, during the Dena project, such application of new knowledge within 
functions was extended to the architectural level. More specifically, in the Soren 
project, based on changing multiple components, IKCO learned about designing new 
subsystems; however, it failed to learn about integrating a new subsystem with other 
new subsystems. To gain such knowledge, within the Dena project IKCO changed 
multiple subsystems and learned about interactions among new subsystems. While in 
the Soren project multiple components of subsystems were subject to change, within 
the Dena project multiple subsystems changed and IKCO learned about integration 
of new subsystems and reconfiguration of overall architecture of the product. Indeed, 
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in the Dena project, IKCO applied new knowledge learnt within the functions to the 
whole product architecture.  
 
Overall, across the case projects, IKCO introduced new knowledge to its 
organisation, subsequently transferring this new knowledge to its functions. After 
transferring new knowledge into its functions, the new knowledge was combined 
with functions’ existing knowledge and, finally, the new combined knowledge was 
applied to the organisational output.  Such a pattern of absorbing new knowledge is 
consistent with acquisition, assimilation, transformation and exploitation elements of 
absorptive capacity (George & Zahra, 2002). Indeed, across these product innovation 
projects IKCO developed different routines of absorptive capacity through 
developing ‘prior knowledge’ (in the context of this research ‘design knowledge’). 
This also consistent with George and Zahra (2002) who argued that developing prior 
knowledge (Cohen & Levinthal, 1990) leads to developing routines of acquisition, 
assimilation, transformation and exploitation. 
 
However, such routines are created by making changes in products across different 
product innovation projects. In this regard, in the Pars project IKCO, while copying 
component designs from Peugeot, learned to design new parts; whereas during the 
Samand project, IKCO learned to design new components. In addition, while within 
the Soren project IKCO learned to design new subsystems, during the Dena project it 
was enabled for designing a new reconfiguration of a subsystem. Consequently, 
based on the conceptualisation of products as complex systems (Simon, 1962; 
Sanchez & Mahoney, 1996) dynamics of absorptive capacity across case projects 
included development of the routines constituting absorptive capacity from the part 
level to the architectural level of the product architecture (following a bottom-up 
pattern). Moreover, developing such routines at those levels of the product 
architecture has been due to developing ‘prior knowledge’ (Cohen & Levinthal, 
1990) at those levels of the product architecture. 
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5.2.5 Dynamic capability 
 
Dynamic capability refers to the capacity to combine internal and external 
capabilities toward adaptation with environmental requirements (Teece et al., 1997). 
In relation to this study, dynamic capability has implications for developing ‘design 
capability’. In investigating the development of design capability, ‘combinative 
capability’ emerged as a key issue of importance in this regard. Findings about 
dynamic capability across the four product innovation projects are summarised in 
Table 5.4. 
 
Studying the case projects provided empirical evidence demonstrating that originally 
IKCO did not have innovation capability and since it was only a car assembler it 
couldn’t meet the local market’s requirements through its products. However, across 
the case projects IKCO managed to develop innovation capability to be able to meet 
the market’s requirements through its products. In this regard, within the Pars 
project, IKCO co-developed a new product with Peugeot to meet updated market 
requirements. The product was a new-to-world product and IKCO was involved with 
its design from scratch to the final stage. However, IKCO was just an observer at all 
stages and did whatever was asked by Peugeot (because it was a product under the 
Peugeot brand). Since Peugeot developed this product to meet market requirements, 
IKCO learned how create an overall idea for a product (at the architectural level) 
which meets market requirements. In other words, IKCO learned to reflect market 
requirements on a desired (potential) product specifying architectural requirements.  
 
While in the Pars project IKCO learned to specify architectural requirements, it 
could not determine the desired subsystem performance level which would satisfy 
such required architectural attributes. However, during the Samand project, where 
IKCO designed components for creating a national product to meet local market 
requirements, IKCO learned from its multiple foreign partners how to reflect the 
architectural-level requirements on desired (potential) subsystems specifying the 
subsystem-level requirements. 
245 
 
Table 5.5: Dynamic capability 
 
 
 
 
 
Constructs of research 
questions 
Dynamic capability 
Phenomenon (case) under 
investigation within the 
interviews 
Developing ‘design capability’  
The key issue of importance Developing ‘combinative capability’ 
 
Outcome measures in the context 
of  the Pars project 
IKCO could reflect market requirements on desired (potential) product specifying architectural requirements 
Theoretical meaning Idea for innovation was created 
 
Outcome measures in  the context 
of  the Samand project 
 
IKCO could reflect architectural requirements on desired (potential) subsystems specifying subsystems requirements 
Theoretical meaning The idea for innovation (created in the Pars project) is considered in relation to existing routines within functions 
Outcome measures in  the context 
of  the Soren project 
IKCO could meet subsystem requirements and realise desired (potential) subsystems 
Theoretical meaning The idea for innovation is diffused within functions 
 
Outcome measures in  the context 
of  the Dena project 
IKCO could meet architectural requirements and realise desired (potential) product 
 
Theoretical meaning The idea for innovation (diffused in the functions) is applied to the product  
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Whereas during the Pars and Samand projects, IKCO learned about reflecting market 
requirements at the architectural and subsystem level, it was not able to meet such 
specified requirements at those levels. During the Soren project, the monopoly 
situation experienced within the Iranian auto industry (where IKCO was the major 
car supplier) changed and new local competitors appeared in the market and 
provided diversified alternatives (meeting different customers’ requirements) for 
customers to choose from. Accordingly, IKCO had to be more innovative and, 
hence, within the Soren project, it changed multiple components to meet subsystem-
level requirements which were specified during the previous projects. In fact, during 
this project IKCO was able to realise the desired (potential) subsystem derived from 
the Samand project. 
 
During the Dena project this trend in meeting the specified requirements was 
extended to meet architectural requirements. More specifically, during the Dena 
project, the Iranian Government reduced the custom tariffs for imported cars and 
international rivals entered the local market providing customers with a wide range 
of alternatives to meet their needs. Since foreign car makers could meet a wider 
range of customer requirements compared to the situation when IKCO developed 
Soren, changing just one or two subsystems was not enough and IKCO had change 
multiple subsystems (reconfiguration of subsystems) to be able to meet customers’ 
requirements at a level comparable to its international rivals. Consequently, within 
the Dena project IKCO changed multiple subsystems and learned to meet 
architectural-level requirements by reconfiguring subsystems. In other words, in this 
project IKCO was able to realise the desired (potential) product derived from the 
Pars project.  
 
Overall, across the case projects, initially, by reflecting the market requirements in 
the desired (potential) product specifying architectural requirements, an idea for 
innovation was created within the Pars project. Then, by extending this trend and 
reflecting the architectural requirements on the desired (potential) subsystems, the 
idea for innovation (created in the Pars project) was considered in relation to existing 
routines within functions (because the functions, basically, work on the subsystems). 
Furthermore, by meeting the subsystem requirements and realising the desired 
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subsystems in the Soren project, IKCO diffused the idea for innovation within its 
functions. Finally, within the Dena project, where the architectural requirements 
were met and the desired product realised, the idea for innovation (diffused in the 
functions) was applied to the product. These stages for building innovation 
capability are consistent with variation, selection, replication and retention as 
elements of dynamic capability (Zollo & Winter, 2002). Thus, across these product 
innovation projects IKCO developed different routines constituting dynamic 
capability. This is also consistent with Zollo and Winter (2002) who argued that by 
developing routines of changing routines (‘combinative’ capabilities (Leonard 
Barton, 1992)), firms may develop routines constituting dynamic capability 
including variation, selection, replication and retention.  
 
However, such routines are created by making changes in products across different 
product innovation projects. In particular, in the Pars project IKCO was confined to 
designing parts based on qualification measures from Peugeot, while during the 
Samand project IKCO developed capability for designing new components. 
Moreover, while within the Soren project IKCO developed capability for designing 
new subsystems, during the Dena project it was enabled for designing a new 
reconfiguration of subsystems. Consequently, based on the conceptualisation of 
products as complex systems (Simon, 1962; Sanchez & Mahoney, 1996), dynamics 
of dynamic capability across case projects included developing routines constituting 
dynamic capability from the part level to the architectural level of the product 
architecture (following a bottom-up pattern). Moreover, developing such routines at 
those levels of the product architecture was the result of developing ‘combinative 
capability’ (Leonard Barton, 1992) at those levels of the product architecture. 
 
5.2.6 . Summary of within-construct analysis 
 
Within this section the project-level findings about each construct that emerged from 
the conceptual framework (in relation to reciprocity between capability development 
and knowledge integration) were compared with each other across different case 
projects. Based on conceptualisation of products as complex systems (Simon, 1962; 
Sanchez & Mahoney, 1996), the dynamics of each construct were analysed across 
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different levels of the product architecture to recognise the pattern of change of that 
construct across the case projects. As a result of such analysis, the patterns of change 
for different constructs (including industry architecture, innovation strategy, 
knowledge integration, absorptive capacity and dynamic capability) were identified. 
These patterns, when identified, showed that all of these constructs within each 
product innovation project have appeared at a certain level of the product 
architecture and across the case projects they have been formed from the part level to 
the architectural level of the product architecture.    
 
5.3 Cross-construct analysis 
 
In the previous section within-construct analysis revealed the pattern of change of 
each construct at different levels of the product architecture (from the part level to 
the architectural level across four product innovation projects). In this section these 
patterns (related to different constructs) are analysed in relation to each other at each 
level of the product architecture. The analysis is made based on discussing the 
relationships underlying the impact of organisational capability development on 
knowledge integration, and the relationships underlying the impact of knowledge 
integration on organisational capability development in the context of product 
innovation. 
 
5.3.1 The impact of organisational capability 
development on knowledge integration in the 
context of product innovation  
 
Based on the conceptual framework and findings of this study, the relationships 
constituting the impact of organisational capability development on knowledge 
integration across different product innovation projects include the relationship 
between industry architecture and innovation strategy, and innovation strategy and 
knowledge integration. Accordingly, these relationships are discussed in the 
following sections. 
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The relationship between industry architecture and innovation strategy 
 
Within-construct analysis of empirical evidence provided support for demonstrating 
that, across case projects, local suppliers have developed function-specific design 
knowledge from the part level to the architectural level of the product architecture 
and, at the same time, IKCO has developed product-specific knowledge at the same 
levels of the product architecture. In addition, studying the case projects suggested 
that, within functions, IKCO has differentiated its knowledge bases from those of its 
local suppliers at different levels of the product architecture, from the part level to 
the architectural level.  
 
At different levels of the product architecture, local suppliers focused on function-
specific design knowledge accumulation within functions, whereas IKCO focused on 
product-specific design knowledge accumulation. Hence, it can be argued that such 
knowledge accumulation from different sides of design and at different levels of the 
product architecture has led to differentiation between IKCO’s knowledge base and 
that of local suppliers at those levels within functions. This argument is consistent 
with contingency theory (Lawrence & Lorsch, 1967) which suggests that by 
increasing uncertainty within the environment organisations tend to be differentiated.  
 
Indeed, in the case company studied, through accumulation of product-specific 
knowledge during each product innovation project at IKCO, it was more likely that 
IKCO, during the next product innovation project, would focus on the product-
specific side of knowledge (to be in-sourced at IKCO). Similarly, through 
accumulation of function-specific knowledge by local suppliers within each project, 
it was more likely that during the next project local suppliers would focus on the 
function-specific side of knowledge (to be outsourced to local suppliers). This 
argument is consistent with knowledge based theory of the firm (Grant, 1996; 
Spender, 1996), arguing that efficiency is gained if knowledge is processed within 
the body who has the knowledge base close to that knowledge. Accordingly, across 
the case projects, when design knowledge of the final product appeared to comprise 
different sides (including product-specific and function-specific sides), uncertainty 
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increased (with regards to design knowledge within functions for new product 
development) and differentiation among knowledge bases emerged.  
 
However, developing the function-specific ability to perform design tasks (while 
IKCO focused on developing product-specific design abilities) at different levels of 
the product architecture, as indicated in the findings of this research, represents an 
increase in ‘factor mobility’ within the industry architecture at those levels of the 
product architecture. Furthermore, differentiation between IKCO’s knowledge base 
and the knowledge base of local suppliers within functions (focusing on function-
specific or product-specific design knowledge), as indicated by the findings of this 
research, is based on ‘knowledge outsourcing’. Thus, the mentioned arguments refer 
to the impact of an increase in ‘complementarities’ within the industry architecture 
(at different levels of the product architecture from the part level to the architectural 
level) on knowledge outsourcing (to local suppliers) within functions at those levels 
of the product architecture.  
 
Moreover, within-construct analysis of findings suggested that, across case projects, 
local suppliers have developed the ability to perform design tasks contributing to 
functional performance at different levels of the product architecture, while IKCO 
has developed the ability to perform design tasks, but those abilities contribute to 
product performance. Furthermore, such different foci for capability development 
between IKCO and local suppliers has resulted in the emergence of two types of 
tasks within functions, including function-specific and product-specific design tasks 
within functions. While function-specific design tasks were managed through a 
hierarchy, product-specific design tasks (which were in relation to design tasks 
handled by local suppliers) were managed by function staff. Analysis of the findings 
also indicate that, across the case projects, functions have been differentiated from 
each other from the part level to the architectural level of the product architecture.  
 
Function-specific tasks of design were managed by a hierarchy and, hence, were 
integrated across different functions of IKCO. However, product-specific design 
tasks within functions were managed within each function and, therefore, could be 
differentiated from each other. Accordingly, it can be argued that the emergence of 
two types of design tasks at different levels of the product architecture within 
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functions (one group governed through a hierarchy and the other governed within 
functions) has led to differentiation among functions at those levels. Similar to 
earlier discussions, this argument is also consistent with contingency theory 
(Lawrence & Lorsch, 1967), where uncertainty is argued to lead to differentiation 
within an organisation.  
 
More specifically, in the case company studied, by developing product-specific 
capabilities within each product innovation project at IKCO, it is more likely that 
during the next product innovation project IKCO will focus on the product-specific 
side of capability (to be in-sourced in IKCO). Similarly, by developing function-
specific capabilities in local suppliers during each product innovation project, it is 
more likely that within the next product innovation project local suppliers will focus 
on the function-specific side of capability (to be outsourced to local suppliers). This 
argument is consistent with the resource-based theory of the firm (Barney, 1996; 
Conner & Prahalad, 1996), arguing that efficiency is gained if tasks are handled 
within the body who has the capability to undertake them. Accordingly, across the 
case projects, through the emergence of two types of design tasks within functions 
governed by different agencies, uncertainty has increased among different functions 
with regard to performing the tasks of designing new products. The emergence of 
uncertainty due to the mentioned divergence within functions has been followed by 
differentiation among functions.  
 
However, developing function-specific ability for performing design tasks (while 
IKCO has focused on developing product-specific design abilities) at different levels 
of the product architecture, as indicated by the findings of this research, represents 
an increase in ‘factor mobility’ within the industry architecture at those levels of the 
product architecture. Furthermore, differentiation among different functions of IKCO 
(based on differentiation of tasks within functions into function-specific or product-
specific design tasks), as the findings of this research indicate, is based on ‘task 
outsourcing’ within functions. Thus, the mentioned arguments refers to the impact of 
increasing factor mobility within the industry architecture (at different levels of the 
product architecture from the part level to the architectural level) on task outsourcing 
(to local suppliers) within functions at those levels of the product architecture.  
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The relationship between innovation strategy and knowledge integration 
 
Within-construct analysis of findings about ‘knowledge outsourcing’ from the case 
company provided support for demonstrating that, across the case projects, IKCO’s 
knowledge base within functions has been differentiated from the knowledge base of 
local suppliers at different levels of the product architecture, from the part level to 
the architectural level. In addition, within-construct analysis regarding ‘vertical 
knowledge integration’ suggested that, across the case projects, knowledge between 
IKCO and local suppliers, at different levels of the product architecture, has been co-
specialised based on face-to-face contact for co-development of new products within 
functions.  
 
Since at different levels of the product architecture IKCO and local suppliers have 
been specialised in different sides of knowledge of new product design, it can be 
concluded that such differentiation between these two areas of specialisation within 
knowledge of design (function-specific and product-specific areas of knowledge of 
design) has led to using face-to-face contact for the co-specialisation needed for co-
development of new products. This argument is consistent with the information 
processing view (Daft & Lengel; 1984). Based on the information processing view, 
for the situation of ‘equivocality’, integration between differentiated units is 
achieved through providing ‘rich information’, while in situations characterised by 
‘uncertainty’, such integration may be achieved based on ‘volume of information’.  
 
Indeed, differentiation between IKCO’s knowledge base and that of local suppliers, 
at each level of the product architecture (during each case project), within functions 
has led to a divergence of goals among IKCO and local suppliers with regard to new 
product development; therefore, the situation created at that level within functions 
may be characterised by ‘equivocality’. Accordingly, to provide the richness of 
information needed to resolve equivocality at different levels of the product 
architecture (from the part level to the architectural level), face-to-face contact was 
used between IKCO and local suppliers (at those levels of the product architecture) 
within functions. On the other hand, using face-to-face-contact for integrating 
knowledge between specialised areas of knowledge is referred to as a ‘knowledge 
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personalisation’ strategy (Hansen et al., 1999). However, differentiation between 
IKCO’s knowledge base and the knowledge base of local suppliers within functions 
(focusing on function-specific or product-specific design knowledge), as the findings 
of this research indicate, is based on ‘knowledge outsourcing’. Thus, the mentioned 
arguments refer to the impact of ‘knowledge outsourcing’ (to local suppliers) within 
functions at different levels of the product architecture (from the part level to the 
architectural level) on employing a ‘knowledge personalisation strategy’ for 
integrating knowledge of IKCO with knowledge of local suppliers within functions 
at those levels of the product architecture.  
 
Based on within-construct analysis of the findings regarding ‘task outsourcing’, 
across the case projects, functions of IKCO were differentiated from each other (in 
relation to performing design tasks) at different levels of product architecture from 
the part level to the architectural level. In addition, within-construct analysis with 
regards to ‘horizontal knowledge integration’ also indicated that, across the case 
projects, functions have used face-to-face contact for integration among functions of 
IKCO at different levels of the product architecture while developing new products. 
  
Since tasks within functions are differentiated into tasks which are managed through 
hierarchy and tasks which are managed within functions, in the case company 
studied it can be concluded that such differentiation among tasks (to function-
specific and product-specific tasks), at different levels of the product architecture, 
may have led to using face-to-face contact to integrate IKCO functions in order to 
develop new products. Similar to the earlier discussion about the relationship 
between ‘complementarities’ and ‘vertical knowledge integration’, this argument is 
also consistent with the information processing view (Daft & Lengel; 1984) 
suggesting that for situations of ‘equivocality’ richness of information is needed for 
integration.   
 
Indeed, the differentiation among functions, at each level of the product architecture 
(during each case project), has led to a divergence of goals pursued by different 
functions while developing new products; therefore, the situation created at the same 
level within functions may be characterised by ‘equivocality’. Accordingly, to 
provide the richness of information needed for equivocal situations at different levels 
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of the product architecture (from the part level to the architectural level), face-to-face 
contact was used for knowledge integration among differentiated functions of IKCO 
at those levels. However, using face-to-face contact for coordination of different 
organisational units is referred to ‘coordination by mutual adjustment’ (March & 
Simon, 1958). On the other hand, differentiation among different functions is based 
on differentiation of tasks within functions (into function-specific and product-
specific tasks) which, as findings of this study show, is based on ‘task outsourcing’. 
Thus, the mentioned arguments refer to the impact of ‘task outsourcing’ within 
functions at different levels of the product architecture (from the part level to the 
architectural level) on employing ‘coordination by mutual adjustment’ for 
knowledge integration among functions of IKCO at those levels.  
 
5.3.2 The impact of knowledge integration on 
organisational capability development in the 
context of product innovation 
 
Based on the conceptual framework and findings of this study, the relationships 
constituting the impact of knowledge integration on organisational capability 
development across different product innovation projects include the impact of 
knowledge integration on absorptive capacity and dynamic capability, and the 
impact of absorptive capacity and dynamic capability on industry architecture. 
Accordingly, these relationships are discussed in the following sections. 
 
The impact of knowledge integration on absorptive capacity and dynamic 
capability  
 
Within-construct analysis of findings about ‘vertical knowledge integration’ 
provided support for demonstrating that, across the case projects, face-to-face 
contact was used to integrate IKCO’s design knowledge base with that of local 
suppliers at different levels of the product architecture within functions. In addition, 
within-construct analysis of ‘knowledge development’ in the case company indicated 
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that, across the case projects, IKCO developed routines constituting absorptive 
capacity at different levels of the product architecture.  
 
Face-to-face contact (for integration of differentiated knowledge bases within 
functions) was used for co-specialisation of IKCO’s knowledge base with the 
knowledge base of local suppliers while co-developing new products within 
functions. Accordingly, it can be concluded that, in the case company studied, such 
face-to-face contact and co-specialisation of knowledge bases within functions (at 
different levels of the product architecture) has led to development of absorptive 
capacity routines (at those levels of the product architecture). This conclusion is 
consistent with Grant (1996), who argued that co-specialisation between specialised 
areas of knowledge within product development represents development of 
organisational capacity for the integration of external knowledge with the knowledge 
of an organisation. Elsewhere, Van den Bosch et al. (1999) referred to such capacity 
for knowledge integration between external and internal knowledge as ‘absorptive 
capacity’. Indeed, across the case projects studied, through co-specialisation of 
IKCO’s knowledge base with that of its local suppliers (at different levels of the 
product architecture from the part level to the architectural level), absorptive 
capacity has been developed in the case company (at those levels of the product 
architecture).  
 
Overall, these arguments support the impact of ‘vertical knowledge integration’ 
among functions of IKCO at different levels of the product architecture (from the 
part level to the architectural level) on developing absorptive capacity at those levels 
of the product architecture.  
 
Moreover, within-construct analysis of findings about ‘horizontal knowledge 
integration’ suggests that, across case projects, face-to-face contact was used for 
knowledge integration among differentiated functions at different levels of the 
product architecture. Furthermore, within-construct analysis of findings about 
‘capability development’ indicated that, across the case projects, different routines 
constituting dynamic capability were developed at different levels of the product 
architecture.  
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Since face-to-face contact was used for integration of differentiated functions for co-
developing new products, it can be argued that such integration of functions (based 
on face-to-face contact) may have led to development of dynamic capability within 
the case company. This argument is consistent with Sanchez and Mahoney (1996), 
who argued that integration of different functions within new product development 
creates capacity for learning both at the component as well as architectural level. 
Elsewhere, Zollo and Winter (2002) referred to the capacity to apply such learning 
mechanisms as ‘dynamic capability’. Indeed, across the case projects studied, by 
integrating the differentiated functions (at different levels of the product architecture 
from the part level to the architectural level) for co-developing new products the case 
company has developed dynamic capability (at those levels of the product 
architecture). 
 
Overall, these arguments support the impact of ‘horizontal knowledge integration’ 
on knowledge based within functions of IKCO at different levels of the product 
architecture (from the part level to the architectural level) on developing dynamic 
capability at those levels of the product architecture.  
 
The impact of absorptive capacity and dynamic capability on industry 
architecture 
 
Within-construct analysis of findings from investigating ‘knowledge development’ 
suggested that, across the case projects, routines constituting absorptive capacity 
have been developed at different levels of the product architecture. In addition, 
within-construct analysis of data on ‘distribution of knowledge bases’ within 
industry participants indicated that, across the case projects, local suppliers have 
developed function-specific knowledge of design at different levels of the product 
architecture. 
 
Since developing absorptive capacity at each level of the product architecture (within 
each case project) has been based on developing knowledge at that level of the 
product architecture, it can be argued that, such accumulation of prior knowledge at 
different levels of the product architecture has led to developing function-specific 
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design knowledge within local suppliers and product-specific design knowledge in 
IKCO. This argument is consistent with absorptive capacity theory (Zahra & George, 
2002; Rothaermel & Alexandre, 2009), arguing that developing absorptive capacity 
enables firms to integrate external knowledge into their knowledge bases. Indeed, by 
developing absorptive capacity at each level of the product architecture, IKCO has 
been enabled to outsource design knowledge developed at that level during the next 
product innovation project.  
 
By outsourcing such knowledge within the next project, while IKCO could focus on 
integration of that knowledge across different functions and toward product 
performance, local suppliers (to which the knowledge has been outsourced) could 
integrate that knowledge within functions and toward functional performance.  This 
argument is consistent with the knowledge-based theory of the firm (Grant, 1996; 
Spender, 1996), arguing that efficiency is gained if knowledge is processed within 
the body who has the knowledge base close to that knowledge. Consequently, 
product-specific design could be developed within IKCO, whereas function-specific 
design knowledge could be developed within local suppliers. On the other hand, as 
findings of this research indicate, such formation of product-specific design 
knowledge at IKCO and function-specific design knowledge at different levels of the 
product architecture refer to increases in ‘complementarities’ within the industry 
architecture. 
 
Moreover, the within-construct analysis of findings from investigating ‘capability 
development’ provided support for demonstrating that routines forming dynamic 
capability have been developed at different levels of the product architecture, across 
the four product innovation projects. Furthermore, within-construct analysis of 
findings about ‘distribution of capability bases’ within industry participants showed 
that local suppliers have developed function-specific knowledge of design at 
different levels of the product architecture, across the product innovation projects 
studied. 
 
By developing dynamic capability at each level of the product architecture (within 
each case project), IKCO has actually developed capability at that level of the 
product architecture. Hence, it can be concluded that, such capability development at 
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different levels of the product architecture has led to developing the ability to 
perform function-specific design tasks within local suppliers and the ability to 
perform product-specific design tasks at IKCO. This argument is consistent with 
dynamic capability theory (Teece et al., 1997), arguing that firms which have 
developed dynamic capability are capable of integrating external capability with 
their capability bases. In other words, IKCO, by developing dynamic capability at 
each level of the product architecture, has been enabled to outsource design 
capability developed at that level during next product innovation project.  
 
By outsourcing such capability within the next project, while IKCO could focus on 
integration of that capability across different functions and toward product 
performance, local suppliers (to which the capability has been outsourced) could 
integrate that capability within functions and toward functional performance. This 
argument is consistent with the resource-based theory of the firm (Barney, 1996; 
Conner & Prahalad, 1996), arguing that efficiency is gained if tasks are handled 
within the body who has the capability to undertake those tasks. Therefore, product-
specific design capability could be developed within IKCO, whereas function-
specific design capability could be developed within local suppliers. On the other 
hand, as findings of this research indicate, such formation of product-specific design 
capability at IKCO and function-specific design capability at different levels of the 
product architecture refers to increases in ‘factor mobility’ within the industry 
architecture. 
 
5.3.3 Identifying the ‘generative mechanisms’  
 
Cross-construct analysis discussed the relationships underlying two influences, 
including the impact of organisational capability development on knowledge 
integration and (vice versa) the impact of knowledge integration on organisational 
capability development, in the context of product innovation. These influences and 
the relationships underlying them were analysed at each level of the product 
architecture. On the other hand, based on the conceptual framework of this thesis, in 
the context of product innovation, the reciprocal relationship between organisational 
capability development and knowledge integration leads to developing existing 
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capabilities. Accordingly, across different levels of the product architecture, these 
relationships could form the ‘generative mechanisms’ through which dynamics of 
knowledge integration across different product innovation projects leads to Strategic 
Capability Development. Therefore, based on cross-project analysis across the 
sequence of product innovation projects, this thesis proposes that ‘generative 
mechanisms’ formed upon such relationships constitute the underlying mechanism 
for Strategic Capability Development within the firms. In this regard, the following 
discussions include recognition of the ‘generative mechanisms’ and identification of 
their contribution to Strategic Capability Development.  
 
As the cross-construct analysis suggests, the impact of organisational capability 
development on knowledge integration is composed of co-relationships between a 
set of constructs (industry architecture, innovation strategy and knowledge 
integration), whereas the impact of knowledge integration on capability development 
consists of co-relationships between another set of constructs (knowledge 
integration, absorptive capacity, dynamic capability and industry architecture). 
Accordingly, this thesis proposes that for Strategic Capability Development the 
reciprocal relationship discussed in the conceptual framework may be formed by 
integrating the co-relationships among all these constructs. 
 
For the purpose of integrating all the co-relationships, the results from the cross-
construct analysis can be summarised such that within each level of the product 
architecture, through the increase in complementarities of IKCO’s knowledge with 
knowledge of local suppliers and the increase in factor mobility of IKCO’s strategic 
assets against strategic assets of local suppliers, vertical differentiation in knowledge 
bases within functions and horizontal differentiation among functions is achieved at 
the same level of the product architecture. Furthermore, the vertical differentiation is 
followed by knowledge integration based on knowledge personalisation approaches 
and horizontal differentiation is followed by knowledge integration based on mutual 
adjustment at the same level of the product architecture.  
 
Moreover, as a result of knowledge integration based on ‘knowledge personalisation’ 
at different levels of the product architecture, different levels of absorptive capacity 
is developed at those levels. Similarly, based on employing ‘coordination by mutual 
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adjustment’ for knowledge integration at different levels of the product architecture, 
dynamic capability is developed at those levels of the product architecture. Finally, 
by developing absorptive capacity at each level of the product architecture in each 
product innovation project, complementarities between IKCO’s knowledge and that 
of its suppliers has increased at a higher level of the product architecture during the 
next product innovation project. Similarly, by developing dynamic capability at each 
level of the product architecture in each product innovation project, factor mobility 
of IKCO’s strategic assets against strategic assets of local suppliers has increased at 
a higher level of the product architecture during the next product innovation project. 
For example, by developing routines constituting absorptive capacity and dynamic 
capability at the part level of the product architecture during the Pars project, the 
complementarities and factor mobility of IKCO’s knowledge/strategic assets have 
increased at the component level within the Samand project.  
 
On the other hand, by increasing the complementarities and factor mobility of 
IKCO’s knowledge/strategic assets against local suppliers at the next level of the 
product architecture within the next product innovation project, again differentiation 
is affected at that level followed by an aligned knowledge integration approach 
leading to development of absorptive capacity and dynamic capability at that level of 
the product architecture. In brief, the co-relationships among constructs within each 
level of the product architecture and during each product innovation project form 
cycles of relationships between constructs at each level of the product architecture 
and during each product innovation project. By completing each cycle at each level 
of the product architecture within each project, the next cycle has started at the next 
level of the product architecture during the next product innovation project.  
 
As illustrated in Figure 5.1, inter-relationships among such cycles across different 
levels of the product architecture and different product innovation projects form two 
patterns of reciprocity between industry architecture and knowledge integration 
across the sequence of product innovation projects (the case projects). 
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CI: complementarities within industry architecture               FI: factor mobility in industry architecture  
DK: differentiation of knowledge bases                                DF: differentiation among functions  
VK: vertical                                                                            HK: horizontal knowledge integration  
AC: absorptive capacity routines                                           DC: dynamic capability routines 
 
Figure 5.1: The ‘generative mechanisms’ 
 
One pattern of reciprocity is consistent with the impact of complementarities of 
IKCO’s knowledge at each level on differentiation of knowledge bases at that level, 
followed by knowledge integration based on ‘knowledge personalisation’ leading to 
developing absorptive capacity at the same level. Such development of absorptive 
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capacity at that level has affected complementarities of IKCO’s knowledge at the 
next level of the product architecture, starting a new cycle for the next product 
innovation project. This pattern of relationships represents reciprocity between 
complementarities of IKCO’s knowledge (with knowledge of suppliers) and 
knowledge integration based on knowledge personalisation approaches across the 
sequence of product innovation projects (the case projects).  
 
The second pattern comprises the impact of factor mobility of IKCO’s strategic 
assets at each level of the product architecture on differentiation between functions 
followed by ‘coordination by mutual adjustment’ at that level, leading to 
development of routines constituting dynamic capability at the same level. This 
development of dynamic capability at that level has influenced the factor mobility of 
IKCO’s assets at the next level of product architecture, starting a new cycle for the 
next product innovation project. Such relationships suggest reciprocity between 
factor mobility of IKCO’s strategic assets (against its suppliers) and knowledge 
integration based on ‘coordination by mutual adjustment’ across the sequence of 
product innovation projects (the case projects). 
 
 
On the other hand, as discussed at the beginning of this section, such reciprocity 
patterns across different product innovation projects operationalise how the 
constructs involved in the reciprocal relationship between organisational capability 
development and knowledge integration may contribute to developing existing 
capabilities in the context of product innovation. Indeed, the reciprocity patterns 
derived from this cross-project analysis form the ‘generative mechanisms’ upon 
which strategic capability can be developed. This result is consistent with Pettigrew 
(1990), who argued that ‘generative mechanisms’ create competitive advantage. 
 
5.4 Discussion 
 
In this section, the findings of this study are discussed to identify the roles of 
knowledge integration in the content and process of capability development within 
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the context of product innovation. In this regard, the analysis of the ‘generative 
mechanisms’ and ‘organisational-level findings’ are discussed against the S-RQs. 
Based on the roles identified for knowledge integration across the sequence of 
product innovation, strategic fit theory is elaborated and the content and process of 
capability development are integrated toward development of an integrated 
framework for capability development.  
 
5.4.1 Discussing the roles of the ‘generative mechanisms’ 
in the content of organisational capability 
development 
 
In this section, the ‘generative mechanisms’ derived from analysing the project-level 
findings are connected to the organisational-level findings. The linkages between the 
generative mechanisms with organisational-level findings are discussed against the 
content of organisational capability development. In this regard, initially, the key 
findings of this research regarding S-RQ1 and S-RQ2, which inform the content of 
organisational capability development, are discussed. Then, based on these findings, 
the contribution of the ‘generative mechanisms’ to the content of organisational 
capability development is discussed.  
 
Discussing S-RQ1 and S-RQ2 
 
With regards to the role of knowledge integration in Strategic Capability 
Development in the context of product innovation, S-RQ1 and S-RQ2 are formulated 
based on the reciprocal relationship between organisational capability development 
and knowledge integration across different product innovation projects. These S-RQs 
examine how such reciprocity may contribute to developing existing capabilities. By 
connecting the findings about this reciprocal relationship (the generative 
mechanisms) to organisational-level findings, these S-RQs can be answered and 
contribution to the content of capability development is achieved.  
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More specifically, S-RQ1 is about how organisational capability development affects 
knowledge integration in the context of product innovation. The cross-construct 
analysis so far has indicated that the impact of organisational capability development 
on knowledge integration across a sequence of product innovation projects is based 
on the impacts of industry architecture on differentiation of knowledge bases and the 
impact of differentiation of knowledge bases on knowledge integration approaches 
used. In this regard, the key findings from analysis of the ‘generative mechanisms’ 
are: 
 
 The ‘generative mechanisms’ demonstrate that by increasing the 
‘complementarities’ of IKCO’s knowledge at different levels of the product 
architecture (from the part level to the architectural level), the ‘differentiation 
of knowledge bases’ is achieved at the same levels of the product 
architecture. On the other hand, the ‘differentiation of knowledge bases’ at 
different levels of the product architecture (from the part level to the 
architectural level) is followed by integration of knowledge at those levels 
based on ‘knowledge personalisation’ approaches.   
 
 The ‘generative mechanisms’ derived also illustrate that by increasing the 
‘factor mobility’ of IKCO’s strategic assets at different levels of the product 
architecture (from the part level to the architectural level) differentiation 
among functions is achieved at the same levels of the product architecture. 
On the other hand, ‘differentiation among functions’ at different levels of the 
product architecture is followed by horizontal knowledge integration based 
on ‘mutual adjustment’ at those levels. 
 
S-RQ2 is about how knowledge integration across different product innovation 
projects affects organisational capability development. Cross-construct analysis 
suggested that the impact of knowledge integration across a sequence of product 
innovation projects on organisational capability development is based on the impact 
of knowledge integration on the development of routines constituting absorptive 
capacity and dynamic capability. In this regard, the key findings from analysis of the 
‘generative mechanisms’ are: 
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 Integration of knowledge bases through ‘knowledge personalisation’ 
approaches at different levels of the product architecture (from the part level 
to the architectural level) is followed by developing routines constituting 
absorptive capacity at the same levels of the product architecture. On the 
other hand, by developing routines of absorptive capacity at different levels 
(from part the level to the architectural level) the complementarities in 
relation to IKCO’s knowledge increase at the next levels of the product 
architecture.  
   
 Integration among functions based on ‘coordination by mutual adjustment’ at 
different levels of the product architecture (from the part level to the 
architectural level) is followed by developing routines constituting dynamic 
capability at the same levels. On the other hand, by developing dynamic 
capability routines at different levels of the product architecture, the factor 
mobility of IKCO’s strategic assets increases at the next level of the product 
architecture.  
 
Overall, the key findings of analysis of the generative mechanisms regarding S-RQ1 
and S-RQ2 suggest that dynamics within the industry architecture across different 
levels of the product architecture (from the part level to the architectural level) 
inform differentiation within and among functions, followed by knowledge 
integration (based on face-to-face contact) at those levels of the product architecture. 
Furthermore, by employing knowledge integration (based on face-to-face contact) at 
different levels of the product architecture, different routines constituting absorptive 
capacity and dynamic capability are developed at those levels which lead to changes 
in the industry architecture at the next level of the product architecture.   
 
Contribution to the content of organisational capability development 
 
The conceptual framework of this thesis has indicated the current understanding of 
the content of organisational capability development based on a combination of 
ambidexterity and dynamic capability perspectives. Linking the project-level  
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findings with organisational-level findings, based on the key findings from analysis 
of the generative mechanisms, may provide answers for S-RQ1 and SRQ2 and 
contribute to the content of organisational capability development.  
 
Based on the key findings resulting from analysis of the ‘generative mechanisms’, 
dynamics within the industry architecture, differentiation (within and among 
functions), knowledge integration (based on face-to-face contact) and developing 
absorptive capacity and dynamic capability are inter-related at different levels of the 
product architecture. On the other hand, changes in each of these constructs from the 
part level of the product architecture to the architectural level of the product 
architecture (across the four product innovation projects) represents the gradual 
emergence of an overall change in them. For example, dynamics of 
‘complementarities’ at different levels of the product architecture represent the 
gradual emergence of an overall change in complementarities within the industry 
architecture. 
 
Indeed, as Figure 5.2 indicates, changes within the industry architecture of the 
Iranian auto industry has affected differentiation among functions within IKCO, 
followed by emergence of face-to-face contact for knowledge integration leading to 
development of absorptive capacity and dynamic capability at IKCO. 
 
More specifically, analysis of the key findings related to S-RQ1 and S-RQ2, as 
illustrated in Figure 5.2, demonstrate that the increase in ‘complementarities’ of 
IKCO’s knowledge within the architecture of the Iranian auto industry has affected 
‘differentiation of knowledge bases’ within functions of IKCO, leading to the 
emergence of a ‘knowledge personalisation’ strategy for integrating knowledge 
within product innovations at IKCO. As a result of employing such an approach for 
knowledge integration across product innovation projects, IKCO has developed 
absorptive capacity.  
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                                      Explorative capability development 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                       Exploitative capability development 
 
 Figure 5.2: Change variables constituting the impacts of organisational capability 
development on knowledge integration within the context of product innovation and 
vice versa 
 
The analysis of such key findings also suggests that, as shown in Figure 5.2, the 
increase in ‘factor mobility’ of IKCO’s strategic assets within the architecture of the 
Iranian auto industry has influenced ‘differentiation’ among functions of IKCO, 
resulting in IKCO adopting ‘coordination by mutual adjustment’ for knowledge 
integration across product innovation projects. Based on employing this approach for 
knowledge integration among functions, IKCO has developed dynamic capability.  
 
Since these relationships among constructs are achieved upon the ‘generative 
mechanisms’, it may be argued that they explain Strategic Capability Development. 
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This argument is consistent with Pettigrew (1990), who argued that ‘generative 
mechanisms’ can create episodes of strategy change through which organisational 
strategy form. Indeed, these constructs are expected to create episodes of change 
toward Strategic Capability Development. Such characteristics of the constructs 
constituting organisational capability development are consistent with the ‘variance 
theory’ of strategy change (Mohr, 1982; Langly, 1999). Accordingly, the constructs 
which are identified based on key findings of this research are, actually, variables of 
organisational capability development which form different episodes of Strategic 
Capability Development.  
  
However, Sminia (2009) suggested that ‘generative mechanisms’ for the formation 
of strategy need to encompass both ‘change’ and ‘continuity’ in social structure. 
Based on the conceptual framework of this thesis, the ‘change’ and ‘continuity’ 
within organisational capability development refer to explorative and exploitative 
organisational capability development. In this regard, Sminia (2009) added that 
while ‘generative mechanisms’ shape strategy formation within ‘change’ in social 
structure, they are shaped by social structure within ‘continuity’ in social structure. 
Accordingly, while organisational capability development informs ‘generative 
mechanisms’ within explorative capability development, it is expected to be 
informed by organisational capability development within exploitative capability 
development. Therefore, the variables of capability development identified are based 
on the impact of organisational capability development on the ‘generative 
mechanisms’. However, such variables need to be extended to cover situations where 
organisational capability development affects the ‘generative mechanisms’. 
 
More specifically, the key findings from analysis of the generative mechanisms 
suggest that ‘change’ in organisational capability is achieved through ‘differentiation 
of knowledge bases’ within functions and ‘differentiation’ among functions of the 
case company; however, it needs to be followed by ‘continuity’ in organisational 
capability through ‘integration of knowledge bases’ within functions and 
‘integration’ among functions of the case company. Similarly, employing a 
‘knowledge personalisation’ strategy and ‘coordination by mutual adjustment’ for 
knowledge integration within explorative capability development (in the case 
company) may be followed by employing a ‘knowledge codification’ strategy 
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(Hansen et al., 1999) and ‘coordination by plan’ (March & Simon, 1958) during 
exploitative capability development. Furthermore, ‘developing absorptive capacity’ 
and ‘developing dynamic capability’ within explorative capability development in 
the case company may be followed by ‘replication of absorptive capacity’ and 
‘replication of dynamic capability’ (Winter & Szulanski, 2001) during exploitative 
capability development.  
 
On the other hand, Chesbrough et al. (2006) theorised about an open innovation 
concept by arguing that firms develop open innovation capacities for having both 
inflows and outflows of knowledge. They argued that while through outside-in 
processes firms bring in external knowledge, within inside-out processes they bring 
ideas to the market. Such processes, as described, match with applications of 
absorptive capacity for internalising the external knowledge and dynamic capability 
for meeting market requirements by externalising internal knowledge. Accordingly, 
this study argues that, within Strategic Capability Development, by developing 
absorptive capacity and dynamic capability firms contribute to development of ‘open 
innovation capacity’. Since, as a result of the operation of the generative 
mechanisms, absorptive capacity and dynamic capability have been developed at 
different levels of the product architecture, it can be concluded that, across the 
sequence of product innovation projects, ‘open innovation capacity’ has been 
developed from the part level up to the architectural level of the product 
architecture.  
 
Moreover, organisational-level findings show that within the case company, across 
the sequence of product innovation projects, architectural knowledge and capability 
have been developed. Since developing routines of absorptive capacity and dynamic 
capability include internalisation of new knowledge (Zahra & George, 2002) and 
capability (Zollo & Winter, 2002), it can be argued that, across the sequence of 
product innovation projects within Strategic Capability Development, creation of 
architectural knowledge and capability have resulted in developing routines of 
absorptive capacity and dynamic capability at different levels of the product 
architecture.   
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Furthermore, such influences are achieved upon the operation of the ‘generative 
mechanisms’ through explorative and exploitative capability development. In fact, 
the generative mechanisms can form both explorative and exploitative organisational 
capability development toward Strategic Capability Development. Accordingly, it 
can be expected that such open innovation capacity developed and architectural 
knowledge and capability created through exploitative capability development, will 
be applied in the exploitative capability development period. Therefore, as Figure 5.2 
shows, the reciprocal relationship between knowledge integration across the 
sequence of product innovation projects and capability development along 
explorative and exploitative capability development may lead to 
development/replication of open innovation capacity, and creation/application of 
architectural knowledge and capability.  
 
On the other hand, the reciprocal relationship between knowledge integration across 
a sequence of product innovation projects and industry architecture is the basis for 
such operation of the generative mechanisms. In particular, the impact of capability 
development on knowledge integration indicates that developing absorptive capacity 
and dynamic capability have led to the creation of knowledge and capability. 
Whereas the impact of knowledge integration on capability development indicates 
that, by developing absorptive capacity and dynamic capability resulting in 
developing open innovation capacity, firms may affect changes in industry 
architecture. Accordingly, in relation to S-RQ1 and S-RQ2, the following 
propositions can be developed to contribute to the content of capability development: 
 
Proposition 1: The impact of capability development on knowledge integration 
within the context of product innovation during Strategic Capability Development 
includes creation/application of architectural knowledge and capability.  
 
Proposition 2: The impact of knowledge integration within the context of product 
innovation on capability development during Strategic Capability Development 
includes development/replication of open innovation capacity.  
 
While the current understanding of content of capability development based on 
combining ambidexterity and dynamic capability implies the impact of 
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organisational capability on knowledge integration and vice versa, there is less 
insight about how such impacts are achieved. Discussing the findings at the project 
level (the generative mechanisms) and organisational level (creation of architectural 
knowledge and capability) related to S-RQ1 and S-RQ2 suggests that these impacts 
are achieved based on reciprocity between knowledge integration across the 
sequence of product innovation projects and industry architecture at different levels 
of the product architecture across explorative and exploitative capability 
development. In particular, based on such reciprocity, dynamics of knowledge 
integration across different levels of the product architecture have contributed to 
leading explorative and exploitative capability development towards Strategic 
Capability Development. Indeed, this study has contributed to the content of 
organisational capability development by highlighting the role of the ‘generative 
mechanisms’ in forming explorative and exploitative capability development 
(discussed in the conceptual framework of this thesis) such that they lead to Strategic 
Capability Development.  
 
5.4.2. Discussing the roles of ‘generative mechanisms’ in 
the process of capability development 
 
In this section, the ‘generative mechanisms’ derived from analysing the project-level 
findings are connected to the organisational-level findings. The linkages between 
organisational-level findings and the generative mechanisms are discussed against 
the process of organisational capability development. In this regard, the key 
organisational-level findings of this research relating to S-RQ3 (which informs the 
process of organisational capability development) are discussed, followed by the 
contribution made to the process of organisational capability development.  
 
Discussing S-RQ3  
 
With regards to the role of knowledge integration across different product innovation 
projects in developing existing capabilities, S-RQ3 is formulated based on the 
impact of the dynamics of knowledge integration across different product innovation 
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projects on the development of organisational existing capabilities into strategic 
capabilities. However, within the process of organisational capability development, 
such dynamics of knowledge integration can be understood based on the operation of 
the ‘generative mechanisms’. Accordingly, the findings related to S-RQ3 are 
expected to highlight such a role of ‘generative mechanisms’ in the process of 
capability development.  
 
In particular, S-RQ3 examines the organisational outcomes of knowledge integration 
across case projects. In this regard, the key findings related to such organisational 
outcomes derived from organisational-level findings across the case projects are: 
 
Creation of ‘architectural knowledge’ at IKCO  
 
Organisational-level findings suggest that across the four product innovation projects 
architectural knowledge has been created at IKCO. In this regard, the depth of 
changes (depth of innovativeness) within each product innovation compared to 
previous innovation projects may reflect knowledge creation in that particular 
project. Accordingly, a comparison of the depth of changes across case projects may 
reflect knowledge creation achieved across those projects. The pattern of change in 
depth of innovativeness across the four product innovation projects indicates that 
depth of innovativeness has increased across the case projects in four steps.  Hence, 
IKCO’s knowledge creation process has included four stages42.  
 
More specifically, while in the Pars project IKCO changed parts, during Samand, 
IKCO changed components. Furthermore, within the Soren project IKCO changed 
subsystems whereas, in the Dena project IKCO changed the configuration of 
subsystems. In this regard, organisational-level findings show that as a result of such 
depth of changes at different projects, firstly, new technological knowledge has been 
unpacked into different dimensions and also the dimensions of that knowledge 
(which are related to IKCO’s tasks within the auto industry) have been identified. At 
this stage the tacit new technological knowledge has turned to tacit internal 
                                                            
42 The interrelationships between the selection of four cases, the four stages of knowledge creation 
observed and the four stages of strategic capability development in the case company are discussed in 
the section “contribution to the process of organisational capability development”. 
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knowledge. Secondly, the applications of the identified areas of knowledge are found 
in relation to different functions. In other words, the meaning of external knowledge 
for different functions has been identified and the external knowledge has been 
translated into something understandable in terms of functional tasks meaningful for 
the organisational functions. Thirdly, the identified applications of new knowledge in 
each function have been connected to the existing activities of that function. This 
means that the external knowledge which had been turned to explicit knowledge has 
combined with the existing knowledge of the organisation which is in explicit forms. 
Fourthly, the mix of new and existing knowledge has been applied to the 
organisational outputs. In fact, the organisational outputs have included elements of 
new knowledge and have added to previous organisational knowledge (accumulated 
through path dependent product development) embodied in the products. These steps 
for knowledge creation at IKCO are consistent with Nonaka’s (1994) knowledge 
creation model, which suggests four steps of socialisation (tacit to tacit), 
externalisation (tacit to explicit), combination (explicit to explicit) and internalisation 
(explicit to tacit) for knowledge creation. 
 
Developing ‘architectural capability’ at IKCO 
 
Organisational-level findings of this research indicate that within IKCO a product 
development process has been developed. Completion of the PDP document helped 
IKCO to cascade any required product attributes (improving product performance) 
down to the changes needed in the subsystems and parts within them. Hence, IKCO 
could assess the changes in processes and knowledge bases needed for any product 
performance improvement required by the market. This characteristic of the PDP 
enabled IKCO to meet market requirements by benchmarking gaps within its 
knowledge bases and adapting its processes.   
 
Modularity of product architecture 
 
Based on organisational-level findings of this study, IKCO has achieved ‘change’ in 
‘product modularity’. Since the period of time studied in the case company covers 
the explorative capability development period, it is expected that across the 
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capability exploitation period, by achieving ‘continuity’ in ‘product modularity’, a 
‘product platform’ emerges within this company.     
 
Emergence of a product platform 
 
Organisational-level findings of this study provide evidence for demonstrating that 
the automakers follow the emergence of a new product platform. It is then expected 
that undertaking the case projects has contributed to the emergence of a new product 
platform in the case company. While the idea for a new product platform (from the 
technological aspect) was developed during the exploitative capability development 
within the case company, it can be expected that such an idea would be implemented 
(in accordance with specific market requirements) during the exploitative capability 
development period. 
  
Overall, key organisational-level findings relating to S-RQ3 suggest that knowledge 
integration across the case projects has contributed to the creation of ‘architectural 
knowledge and capability’, development of modular product architecture and the 
emergence of a new product platform (as the organisational-level outcomes of 
knowledge integration in relation to Strategic Capability Development in the product 
innovation context).  
 
Contribution to the process of organisational capability development 
 
As key organisational-level findings indicate, IKCO has developed architectural 
knowledge and capability, achieved ‘modularity of product architecture’ and pursued 
the emergence of a new product platform. The relationship between these different 
key findings is elaborated on by Sanchez and Mahoney (1996), where they argued 
that by developing architectural knowledge and capability firms would achieve a 
complete ‘information structure’ upon which they can increase ‘strategic flexibility’ 
leading to the emergence of  ‘modular capability architecture’. 
 
More specifically, based on the analysis of the generative mechanisms derived from 
the analysis of project-level findings (presented in section 3.4.1) project-level data, 
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architectural knowledge and capability creation includes the development of open 
innovation capacity. On the other hand, as discussed earlier, the development of 
open innovation capacity constitutes development of absorptive capacity and 
dynamic capability. By developing absorptive capacity, IKCO has been enabled for 
changing components and subsystems which is consistent with achieving ‘resource 
flexibility’ (Sanchez, 1995). Furthermore, by developing dynamic capability, IKCO 
has been enabled for reconfiguration of existing components and subsystems for 
meeting market requirements, which matches achieving ‘coordination flexibility’ 
(Sanchez, 1995). Since Sanchez (1995) argued that by developing ‘resource 
flexibility’ and ‘coordination flexibility’ firms develop strategic flexibility, it can be 
concluded that IKCO, by developing open innovation capacity, has actually 
developed strategic flexibility. Furthermore, achieving strategic flexibility refers to 
developing modular product architecture. As a result, consistent with Sanchez and 
Mahoney (1996), it can be concluded that by creating architectural knowledge and 
capability the case company has achieved modular product architecture (strategic 
flexibility), which has led to the emergence of modular capability architecture, 
through the development of open innovation capacity (based on developing 
absorptive capacity and dynamic capability).   
 
Analysis of the generative mechanisms also indicate that the dynamics of knowledge 
integration across different levels of the product architecture has led to the 
development of absorptive capacity and dynamic capability at different levels of the 
product architecture (from the part level up to the architectural level). Since 
architectural knowledge and capability creation includes development of absorptive 
capacity and dynamic capability, it can be concluded that the development of 
absorptive capacity and dynamic capability at different levels of the product 
architecture is associated with the development of architectural knowledge and 
capability at those levels. Indeed, it can be concluded that the dynamics of 
knowledge integration across different levels of the product architecture (from the 
part level to the architectural level) have included achieving modular structure in 
‘product architecture’ (Ulrich, 1995) at those levels, leading to the emergence of 
modular capability architecture from the part level up to the architectural level of the 
product architecture.  
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In brief, based on operation of the ‘generative mechanisms’ encompassing different 
levels of the product architecture, knowledge integration across a sequence of 
product innovation projects (and at different levels of the product architecture from 
the part level up to the architectural level) has led to the emergence of modular 
capability architecture from the part level up to the architectural level of the product 
architecture, as illustrated in Figure 5.3.   
                                                                             
                                                                            Product attributes  
Architectural-level attributes 
 
Subsystem-level attributes 
 
Component-level attributes 
 
Part level-attributes 
 
Product architecture  
 
Subsystem 
 
Component 
 
Part  
 
 
 
Figure 5.3: The process of developing existing capabilities at different levels of the 
product architecture 
 
Accordingly, it can be added that as a result of the inclusion of different levels of the 
product architecture (from the part level to the architectural level) within the 
‘generative mechanisms’ across the case projects, modularity of capability 
architecture has gradually emerged within the case company from the part level up to 
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the architectural level of the product architecture43. Based on the discussions 
mentioned above, in relation to S-RQ3 the following proposition can be developed 
contributing to the process of capability development: 
 
Proposition 3: dynamics of knowledge integration across the sequence of product 
innovation projects during the development of existing capabilities include the 
gradual emergence of ‘modularity of capability architecture’ in the firm from the part 
level to the architectural level of the product architecture.   
 
The current understanding of the process of organisational capability development 
discussed in the conceptual framework of this thesis includes the role of knowledge 
integration across different product innovation projects in the development of 
organisational existing capabilities. However, there are fewer insights about how the 
impact of such dynamics of knowledge integration in the context of product 
innovation on the development of existing capabilities may result in Strategic 
Capability Development. Discussing the key findings related to S-RQ3 suggests that 
knowledge integration at each level of the product architecture leads to development 
of modularity of capability architecture at that level and, consequently, across the 
sequence of product innovation projects it contributes to the gradual emergence of 
‘modular capability architecture’ from the part level up to the architectural level of 
the product architecture. Indeed, this study has contributed to the process of 
organisational capability development by highlighting the role of the ‘generative 
mechanisms’ in leading development of organisational existing capabilities (which 
was discussed in the conceptual framework of this thesis) at different levels of the 
product architecture (from the part level up to the architectural level) towards 
Strategic Capability Development.  
                                                            
43  However, it has been argued by Sminia (2009) that generative mechanisms encompass both 
‘change’ and ‘continuity’ in strategy formation. ‘Change’ and ‘continuity’ can be interpreted (in the 
context of this study) as explorative and exploitative capability development. Accordingly, the 
analysis of case projects (which cover only explorative capability development) can be extended to 
cover exploitative capability development as well. For this purpose, achieving ‘modularity of 
capability architecture’ across case projects may refer to ‘change’ and can be extended to include 
‘continuity’ as well. Accordingly, the ‘generative mechanisms’ contribute to both ‘change’ and 
‘continuity’ in ‘modularity of capability architecture’. Hence, knowledge integration (across the 
sequence of product innovation projects) at different levels of product architecture (from the part level 
up to the architectural level) may contribute to ‘change’ and ‘continuity’ in ‘modularity of capability 
architecture’. 
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5.4.3. Towards integration of the content and process of 
capability development 
 
In this section, the discussions based on the project-level findings and 
organisational-level findings are combined towards integration of the content and 
process of organisational capability development. In this regard, the key points made 
in the discussions surrounding S-RQ1, S-RQ2 and S-RQ3 are highlighted, followed 
by a discussion on the key RQ of this thesis which informs the integration of the 
content and process of organisational capability development. Based on such 
findings, the contribution of this study to the integration of the content and process 
of organisational capability development is then discussed.  
 
Discussing the key RQ  
 
With regards to the development of organisational capabilities towards capabilities 
which are sources of competitive advantage, the key RQ is formulated based on the 
role of knowledge integration in such Strategic Capability Development, in the 
context of product innovation. In relation to such roles for knowledge integration 
across different product innovation projects in the integration of the content and 
process of organisational capability development, the following key findings 
resulting from analysis of project-level and organisational-level findings are 
discussed along with their contribution to the content and process of capability 
development (the key findings resulting from the discussions surrounding S-RQ1, S-
RQ2 and S-RQ3): 
 
 There is a reciprocal relationship between knowledge integration across different 
product innovation projects and industry architecture from the part level to the 
architectural level of the product architecture based on the operation of the 
‘generative mechanisms’. Furthermore, such reciprocity is built upon 
creation/application of architectural knowledge and capability and the 
development/replication of open innovation capacity which are a result of the 
reciprocal relationship between capability development and knowledge 
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integration (in the context of product innovation) within Strategic Capability 
Development.  
 
 Across different product innovation projects, based on the operation of the 
generative mechanisms, knowledge integrates at different levels of product 
innovation from the part level to the architectural level, leading to the 
development of modularity of capability architecture at those levels. 
Furthermore, such knowledge integration at different levels of the product 
architecture across different product innovation projects may lead to the gradual 
emergence of ‘modular capability architecture’ within firms.  
 
Based on such key findings from content and process of capability development, 
discussions of S-RQs imply the role of the ‘generative mechanisms’ in both the 
content and process of organisational capability development. Accordingly, based on 
such a ‘common’ role for the ‘generative mechanisms’ in both the content and 
process of capability development, they may be integrated. More specifically, based 
on the operation of the generative mechanisms, there is a reciprocal relationship 
between knowledge integration and industry architecture from the part level to the 
architectural level of the product architecture and, at the same time, dynamics of 
knowledge integration across those levels leads to the development of modularity of 
capability architecture from the part level to the architectural level of the product 
architecture. As a result, it can be concluded that the reciprocity between knowledge 
integration and industry architecture from the part to architectural levels of the 
product architecture leads to developing modular capability architecture from the 
part level to the architectural level of the product architecture. Indeed, the role of 
knowledge integration across the sequence of product innovation projects to 
Strategic Capability Development is in the form of a reciprocity with industry 
architecture on one side and modularity of capability architecture on the other, and 
from the part level to the architectural level of the product architecture.  
 
 
 
280 
 
Contribution to strategic fit  
 
Based on the points made regarding the key RQ of this study, the double-sided role 
of knowledge integration in Strategic Capability Development (within the context of 
product innovation) is identified.  The double-side role encompasses the role of the 
dynamics of knowledge integration in, firstly, reciprocity between knowledge 
integration and capability development and, secondly, emergence of modular 
capability architecture on the other side (at different levels of the product 
architecture from the part level to the architectural level and across the sequence of 
product innovation projects). 
 
Based on such a double-sided role, the reciprocal relationship between knowledge 
integration and industry architecture across the sequence of product innovation 
projects (at different levels of the product architecture from the part level to the 
architectural level) may lead to ‘change’ and ‘continuity’ in the ‘modular capability 
architecture’ of firms. In this regard, Jacobides and Winter (2005) referred to such an 
emergence of ‘modularity of capability architecture’ as a change in ‘capability 
scope’ of the firm and argued that firms, by achieving focus in their ‘capability 
scope’, can create heterogeneity within capability distribution along the industry 
value chain. Indeed, as illustrated in Figure 5.4, based on the double-sided role of 
knowledge integration in capability development, in the context of product 
innovation (in relation to the content and process of capability development), 
organisational capabilities may fit environmental requirements through the 
adaptation of the capability scope of firms with pattern of capability distribution 
within the industry architecture. 
 
In accordance with the strategic fit theory, while external fit refers to strategy 
formulation, internal fit refers to strategy implementation (Henderson & 
Venkatraman, 1993). In the context of organisational capability development, 
external fit refers to determining the capability which is required by the environment 
and internal fit refers to the organisational process for building such capabilities. In 
this regard, the reciprocity between knowledge integration and industry architecture 
in the context of product innovation contributes to the formulation of desired 
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capability and aligns organisational processes in order to develop such capability. On 
the other hand, dynamics of knowledge integration across the sequence of product 
innovation projects contributes to transformation of organisational existing 
capabilities towards ‘modular capability architecture’.  
 
                                                                                                        
 
 
 
 
 
  
  
Exploitative capability development 
                                                                                  Fit                      
 
 
 
 
 
 
 
 
Explorative capability development  
 
Figure 5.4: Fitting organisational capability with environmental requirements 
through the adaptation of ‘capability scope’ (AC: Absorptive Capacity, DC: 
Dynamic Capability) 
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Accordingly, the double-sided role of knowledge integration in Strategic Capability 
Development (within the context of product innovation) adds to the strategic fit 
theory. More specifically, such a contribution is made by indicating how 
organisational existing capabilities may be transformed and what type of capability 
development can be achieved by integrating external and internal fit (developing a 
normative view of strategic fit). This argument is consistent with Zajack et al. 
(2000), who argued that dynamics of strategy formulation and implementation may 
lead to development of a normative view of strategic fit which enhances our 
understanding of how organisational capabilities may be matched to environmental 
changes.  
 
Developing an integrated framework for capability development 
 
Based on discussions regarding the key RQ of this thesis, the double-sided role of 
knowledge integration (including the reciprocity between knowledge integration and 
capability development on one side, and the emergence of modular capability 
architecture on the other) in integration of external and internal fit within capability 
development (in the context of product innovation) was emphasised. Accordingly, 
the content and process of capability development may be integrated based on the 
double-sided role of dynamics of knowledge integration across a sequence of 
product innovation projects. 
 
More specifically, the propositions made regarding the role of knowledge in 
integrating the content and process of capability development within the context of 
product innovation may be integrated based on the aforementioned double-sided 
role. Based on proposition 1 and proposition 2, dynamics of knowledge integration 
across a sequence of product innovation projects may include the creation of 
architectural knowledge and capability as well as the development of ‘open 
innovation capacity’. Furthermore, based on proposition 3, such dynamics of 
knowledge integration may encompass the emergence of ‘modular capability 
architecture’.  
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Based on the first two propositions, reciprocity between capability development and 
knowledge integration is found to be based on the creation of architectural 
knowledge and capability and the development of open innovation capacity. In 
particular, while developing open innovation capacity through developing absorptive 
capacity and dynamic capability may affect creation of architectural knowledge and 
capability from the part level up to the architectural level of the product architecture, 
the architectural knowledge and capability creation can affect developing routines 
constituting absorptive capacity and dynamic capability from the part level up to the 
architectural level of the product architecture. On the other hand, based on the third 
proposition, across the sequence of product innovation projects, modularity of 
capability architecture may be achieved from the part level up to the architectural 
level of the product architecture. In addition, as discussed earlier, consistent with 
arguments of Sanchez and Mahoney (1996), architectural knowledge and capability 
creation and the development of modular product architecture (developing open 
innovation capacity) at different levels of the product architecture has led to the 
emergence of modular capability architecture at those levels. 
 
Accordingly, by integrating the three propositions (based on the double-sided role of 
knowledge integration encompassing reciprocity between knowledge integration and 
capability development on one side, and the emergence of modular capability 
architecture on the other at different levels of the product architecture from the part 
level to the architectural level and across the sequence product innovation projects) 
we can conclude that reciprocity between architectural knowledge and capability 
creation and the development of modular product architecture from the part level up 
to the architectural level of the product architecture may lead to the emergence of 
modular capability architecture from the part level up to the architectural level of the 
product architecture. 
 
Organisational-level findings of this study show that, during the Strategic Capability 
Development in the case company, a modular structure emerged in the downstream 
value chain of the industry architecture. Figure 5.5 conceptualises an integrated 
framework based on the mechanism mentioned above, illustrating how the reciprocal 
relationships between knowledge integration and the emergence of modular industry 
architecture across the sequence of product innovation projects (including creation of 
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architectural knowledge and capability and the development of open innovation 
capacity) may lead to the emergence of ‘modular capability architecture’.  
 
Since the illustrated impacts include micro effects (reciprocal effects between 
organisational capability development and knowledge integration within the context 
of product innovation) and macro effects (reciprocal effects between organisational 
capability development and industry architecture), the resulting framework includes 
micro–macro effects. Inclusion of such micro–macro effects between knowledge 
integration and Strategic Capability Development (in the context of product 
innovation), as illustrated in Figure 5.5, extends the arguments of Van den Bosch et 
al. (1999) regarding fitting organisational capability to the environment based on 
micro–macro effects.  
 
Based on this conceptual framework (which integrates the content and process of 
organisational capability development based on the shared roles of knowledge 
integration), dynamics of knowledge integration across different product innovation 
projects, on the one side, includes the reciprocal relationship with industry 
architecture (from the part level to the architectural level of the product architecture), 
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Figure 5.5: Integrated framework for Strategic Capability Development based on the 
knowledge integration within product innovation 
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and on the other, reciprocity with developing existing capabilities from the part level 
up to the architectural level of the product architecture.  
 
In this regard, organisational-level and project-level findings (see sections 5.2.4 and 
5.2.5) indicate that while during any project IKCO could change one 
part/component/subsystem, during the next project it could change multiple 
parts/components/subsystems. The comparison of these findings suggests that by 
integrating differentiated parts/components/subsystems in a project the case 
company has been enabled to apply multiple changes within the next project. For 
example, within the Pars project, IKCO developed flexibility at the part level (which 
implies multiple changes in parts) based on knowledge integration among parts, 
while during the Samand project IKCO developed such flexibility at the component 
level (for multiple changes in components) based on knowledge integration among 
components. Likewise, IKCO developed flexibility at the subsystem level within the 
Soren project and at the architectural level in the Dena project. In brief, across four 
case projects IKCO developed the flexibility to manage multiple changes in lower-
level subsystems at different levels of the product architecture.  
 
For the purpose of sensemaking, from the integrated framework presented in Figure 
5.5, conceptualisation of products as complex systems (as described at the beginning 
of this chapter in section 5.2) is helpful. Product architecture (as the architecture of a 
complex system) is composed of subsystems which themselves are composed of 
another level of subsystems within them (similar to the conceptualisation of complex 
systems by Brown and Eisenhardt (1999) as a hierarchy of hierarchies). Indeed, 
product architecture as a complex system is composed of subsystems which 
themselves are composed of components (as subsystems’ subsystems) which are 
composed of parts (which are components’ subsystems). On the other hand, Sanchez 
and Mahoney (1996) argued that knowledge integration among subsystems of an 
architecture leads to development of architectural flexibility in changing multiple 
subsystems. Based on the aforementioned interpretive model and findings, the 
suggestion of Sanchez and Mahoney (1996) may be true for each subsystem (which 
itself is a system but at a lower level) under the overall product architecture. 
 
286 
 
Accordingly the aforementioned integrative model and the mentioned findings may 
extend the argument of Sanchez and Mahoney (1996) to the subsystems of a system. 
In this regard, architectural flexibility achieved at a lower level of the product 
architecture (in the form of the ability to perform multiple changes to lower 
components of subsystems at the same level of the product architecture) would be 
the basis for developing architectural flexibility at a higher level of the product 
architecture. According, sensemaking from the conceptualisation indicates that, 
based on the impact of reciprocity between architectural knowledge and capability 
creation and the development of modular product architecture on the emergence of 
modular capability architecture, architectural flexibility may extend from the part 
level up to the architectural level of the product architecture. The theoretical and 
practical implications of such a conceptualisation and the subsequent sensemaking 
are discussed in the Conclusion chapter. 
 
5.5 Chapter summary 
 
In this chapter, within-construct analysis of project-level findings reveals that, across 
the sequence of the product innovation projects, the constructs under investigation 
(the constructs involved with reciprocity between capability development and 
knowledge integration) changed from the part level to the architectural level of the 
product architecture. Such findings from the within-construct analysis were then 
used as inputs for the cross-construct analysis. Based on the cross-construct analysis, 
the relationships among different constructs within each level of the product 
architecture are identified. By integrating the identified relationships across different 
levels of the product architecture (across the sequence of product innovation 
projects), the ‘generative mechanisms’ are identified (through which the dynamics of 
knowledge integration led to Strategic Capability Development in the context of 
product innovation). By discussing the linkage between such ‘generative 
mechanisms’ (derived from analysis of the project-level findings) and 
organisational-level findings, the role of the dynamics of knowledge integration in 
the content and process of Strategic Capability Development has been highlighted 
and contributions are made to the content and process of capability development. In 
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this regard, three propositions are developed in relation to the study’s S-RQs, 
pointing to three influences of the dynamics of knowledge integration with regards to 
Strategic Capability Development in the context of product innovation. These 
content and process influences include architectural knowledge and capability 
creation, open innovation capacity development and the emergence of modular 
capability architecture. Furthermore, the double-sided role of knowledge integration 
was identified, encompassing reciprocity between knowledge integration and 
capability development on one side, and the emergence of modular capability 
architecture on the other, at different levels of the product architecture from the part 
level to the architectural level and across the sequence of product innovation 
projects. Based on this double-sided role of knowledge integration in the content and 
process of capability development, they (content and process of capability 
development) are integrated into a framework which conceptualises Strategic 
Capability Development based on the role of knowledge integration across the 
sequence of product innovation projects. Based on the sensemaking from the 
resulting conceptualisation, contribution to knowledge and the theoretical and 
practical implications of the findings of this study are discussed in the Conclusion 
chapter. 
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Chapter Six 
 
CONCLUSION 
 
 
 
 
This study is primarily focused on understanding Strategic Capability Development. 
In particular, it is aimed at understanding the role of knowledge integration in 
Strategic Capability Development within the context of product innovation. Review 
and analysis of relevant literature pointed to the importance of the interaction of 
reciprocity between capability development and knowledge integration (across 
different product innovation projects) at the project level and developing existing 
capabilities at the organisational level (forming the phenomenon of research for this 
study). By investigating such a phenomenon in the context of IKCO (within the 
Iranian auto industry), the role of knowledge integration across a sequence of 
product innovation projects in Strategic Capability Development has been identified. 
This chapter highlights the contribution made to organisational capability 
development literature (in relation to firms’ adaptation to the environment) due to an 
in-depth understanding gained from the content and process of capability 
development and the conceptualisation of Strategic Capability Development based 
on the identified role of knowledge integration within the context of product 
innovation. Moreover, theoretical and practical implications of such findings are 
identified and, finally, limitations of this study and opportunities for future research 
are discussed.    
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6.1 Contribution to knowledge 
 
As briefly described, this thesis is focused on the role of knowledge integration in 
Strategic Capability Development (within the context of product innovation) based 
on integration of the content and process of capability development. In this regard, 
S-RQ1 and S-RQ2 were aimed at examining the role of knowledge integration across 
different product innovation projects in the content of capability development, and S-
RQ3 was focused on assessing the role of knowledge integration across different 
product innovation projects on the process of capability development. By conducting 
a case study of Strategic Capability Development over the course of four product 
innovation projects, this study investigated these research questions. As a result of 
that, three propositions were developed indicating architectural knowledge and 
capability creation, open innovation capacity development and the emergence of 
modular capability architecture as the content and process influences which firms 
generate in order to adapt to environmental change. These propositions were 
developed based on a deeper understanding gained from the content and process of 
capability development.  
 
In this regard, the existing literature identifies the roles of knowledge integration 
(within the context of product innovation) in both the content and process of 
capability development; however, the roles are discussed separately. More 
specifically, the role of knowledge integration in the content of strategy is discussed 
through the lens of strategic alignment. Based on this view, Venkatraman and 
Henderson (1993) have argued that by aligning organisational processes with 
strategy content, firm performance would be improved. However, they did not 
explain that how competitive advantage is built based on such alignment. Indeed, 
within the strategy content research, following the suggestion of Venkatraman and 
Henderson (1993), there has been a focus on alignment of organisational processes 
(like knowledge integration across different product innovation projects) with 
independent variables (strategy content) and there are limited accounts of how such 
alignment between organisational processes and independent variables has led to 
dependent variables (creation of competitive advantage). This study contributes to 
the content of capability development (based on propositions 1 and 2) by identifying 
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‘architectural knowledge and capability creation’ and ‘developing open innovation 
capacity’ as the influences through which the content of capability development may 
contribute to performance (creation of/maintaining competitive advantage). 
    
Moreover, Pettigrew (1990) has explained the role of organisational processes in the 
process of strategy based on the dynamic view of strategy (Porter, 1991). In 
particular, he has suggested that reciprocity between organisational processes and 
external structure leads to the creation of competitive advantage. However, he hasn’t 
considered the building of the content variable through which such creation of 
competitive advantage is achieved. In this regard, he asserted that strategy 
formulation and implementation are intertwined along the process of competitive 
advantage creation. Indeed, with regards to the process of capability development, 
the current understanding within the literature identifies the episodes of change; 
however, how such episodes of change (strategy processes) are generated have had 
limited attention. In other words, following the suggestion of Pettigrew (1990), 
strategy process research has emphasised reciprocity between organisational 
processes (such as knowledge integration) with external institutions in achieving 
dependent variables (competitive advantage) and there has been less attention on 
how the dependent variable is built. This study therefore contributes to the process of 
capability development (based on proposition 3) by identifying that organisational 
existing capabilities developed from the part level to the architectural level of the 
product architecture contribute to the emergence of ‘modular capability 
architecture’ (as the dependent variable).       
 
Based on the propositions developed, this thesis identifies the shared role of the 
dynamics of knowledge integration across the sequence of product innovation 
projects in both the content and process of capability development. By analysing 
such a double-sided role for knowledge integration (encompassing reciprocity 
between knowledge integration and capability development on one side, and the 
emergence of modular capability architecture on the other) the key RQ of this study 
is answered and the content and process of capability development are integrated 
into an integrated framework (as presented in Figure 5.5) which conceptualises 
Strategic Capability Development.  
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According to the conceptualisation of Strategic Capability Development based on the 
role of knowledge integration (in the context of product innovation), as illustrated in 
Figure 5.5, analysis of the research data indicates that differentiation within and 
among functions from the part level to the architectural level of the product 
architecture has led to ‘product modularity’ at the same levels of the product 
architecture. Moreover, such analysis suggests that such a reciprocal relationship 
covers both explorative and exploitative capability development toward development 
of a new ‘product platform’. Indeed, this study proposes that ‘differentiation within 
and among functions’ and ‘integration within and among functions’ (‘change’ and 
‘continuity’ in organisational modularity) has led to ‘change’ and ‘continuity’ in 
‘product modularity’ across explorative and exploitative capability development, 
leading to the emergence of a new ‘product platform’ (as a strategic resource and 
source of competitive advantage). However, as discussed, such an impact of 
organisational modularity on the emergence of a ‘product platform’ has been based 
on the creation/application of architectural knowledge and capability. Furthermore, 
the emergence of a product platform represents the emergence of modularity in 
‘capability architecture’ (Grant, 1996).  
 
In brief, this research shows that: 
 
 Firstly, as a result of changes to modularisation of the industry architecture, 
firms may intend to achieve modular organisational architecture in order to 
develop modular capability architecture (to fit their existing capabilities with 
environmental requirements). Indeed, the content of capability development 
(adopting modular organisational architecture) may inform the process of 
capability development (achieving modularity of capability architecture) and 
can form independent and dependent variables of Strategic Capability 
Development.  
 
 Secondly, such an impact of organisational modularity on the emergence of 
modular capability architecture (integration of the content and process of 
capability development) includes architectural knowledge and capability 
creation/application and developing open innovation capacity.  
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On the other hand, the ‘generative mechanisms’ upon which the link between the 
content and process of capability development were discussed included a dimension 
other than ‘modularity of capability architecture’. Indeed, at each level of the product 
architecture, along with architectural knowledge and capability creation/application, 
absorptive capacity and dynamic capability have also been developed/replicated. 
Finally, findings suggest that as a result of knowledge and capability generation and 
their application at different levels of the product architecture, ‘change’ and 
‘continuity’ in ‘modularity of capability architecture’ has been achieved.  
 
However, such ‘change’ and ‘continuity’ in ‘modularity of capability architecture’ 
has been achieved based on reciprocity between knowledge integration and Strategic 
Capability Development within the context of product innovation. Considering that 
developing absorptive capacity and dynamic capability has been the basis for 
forming this reciprocal relationship, it can be concluded that the impact of the 
creation/application of architectural knowledge and capability on ‘change’ and 
‘continuity’ in ‘modularity of capability architecture’ at different levels of the 
product architecture has been based on developing absorptive capacity and dynamic 
capability at those levels. Since developing absorptive capacity and dynamic 
capability represents developing open innovation capacity (as discussed earlier), it 
can be concluded that the impact of the creation/application of architectural 
knowledge and capability on ‘change’ and ‘continuity’ in ‘modularity of capability 
architecture’ has been based on developing/replicating open innovation capacity.    
 
In addition, changes in ‘industry architecture’ at different levels of the product 
architecture have been triggers for reciprocity between knowledge integration and 
Strategic Capability Development within the context of product innovation. 
 
Accordingly, the impact of ‘modularity of organisational architecture’ (as an 
independent variable) on the emergence of ‘modular capability architecture’ (as a 
strategic capability and dependent variable), has been conditioned on the emergence 
of modular industry architecture. Consequently, it can be argued that, based on this 
study, the relationship between ‘modularity of organisational architecture’ and 
‘modularity of capability architecture’ is moderated by the emergence of modular 
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industry architecture. Furthermore, the mentioned impact (between the antecedent 
and consequence of capability development) includes creation of ‘architectural 
knowledge and capability’ which affect the performance variable through the 
development of open innovation capacity. In other words, this impact includes the 
impact of ‘architectural knowledge and capability’ creation on the emergence of 
‘modular capability architecture’ which is mediated by development/replication of 
open innovation capacity. These relationships, shown in Figure 6.1, represent a 
model for Strategic Capability Development which has been developed based on 
understanding gained from integrating the content and process of capability 
development. This model explains Strategic Capability Development as the overall 
phenomenon of research in this study and amenable for quantification.  
 
 
 
 
 
 
 
 
 
Figure 6.1: Explanatory model of Strategic Capability Development 
 
This explanatory model for Strategic Capability Development contributes to 
understanding the role of firms in deliberately responding to environmental changes. 
Previous literature argues that firms intentionally differentiate when environmental 
change and uncertainty increases (Lawrence & Lorsch, 1967). More specifically, this 
line of thought emphasises the role of management on intentional adoption of a 
modular organisation for enhancing a firm’s innovativeness and enabling the firm to 
adapt to new environmental requirements (Sanchez & Mahoney, 1996; Tushman & 
O'reilly, 1996). Aligned with this view, Jacobides (2006) pointed to the importance 
of consistency between capability boundaries within and between the firms. In brief, 
the current understanding implies that firms pursue the creation of modular 
organisational architecture to adapt their capability scope to environmental 
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requirements. In this regard, when a modular structure emerges in the industry 
architecture, firms may adopt modular organisational architecture for aligning the 
firm’s capability architecture with the modular industry architecture (making 
consistent capability boundaries within and between firms).  
 
This study adds to this view by highlighting the role of knowledge integration across 
the sequence of product innovation projects. In this regard, this study found that 
modular organisational architecture is achieved gradually from the part level of the 
product architecture up to the architectural level of the product architecture in 
accordance with the emergence of modular industry architecture at the same levels 
of the product architecture. Furthermore, to adapt capability architecture to such 
changes in industry architecture, firms create architectural knowledge and 
capability and develop open innovation capacity from the part level up to the 
architectural level of the product architecture. By managing knowledge integration 
across a sequence of product innovation projects, firms may create architectural 
knowledge and capability and develop open innovation capacity at different levels of 
the product architecture. Such architectural knowledge and capability creation, and 
development of open innovation capacity from the part level up to the architectural 
level, would be the basis (underlying mechanism) for reciprocity between modularity 
of capability architecture and modularity of organisational architecture at different 
levels of the product architecture in accordance with the emergence of modular 
industry architecture from the part level up to the architectural level of the product 
architecture.      
 
6.1 Theoretical and practical implications 
 
Dynamics in the business environment, including market forces or new technologies 
(Danneels, 2002), are seen to drive development of organisational capabilities. In 
this regard, the Darwinian evolutionary view (Darwin, 1937) of natural selection of 
the fittest in response to environmental changes (Hodgson, 2001) considers firms to 
be at the mercy of their environment. Contrary to this view, this thesis is aligned 
with the view which argues that firms can exercise agency and exert influence over 
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their environment (Morgan, 1997). Furthermore, Teece (2007) suggested that firms 
may change their environment in terms of choosing which environment to operate in. 
In particular, based on assumptions of bounded rationality (Simon, 1991), a firm 
may deliberately adapt their capabilities, prompted by the perception that current 
performance resulting from applying existing capabilities needs to be improved 
(Furneaux, 2010). Accordingly, a key role of management is to influence the 
external environment by adapting organisational resources and capabilities (Teece et 
al., 1997).  
 
One of the implications of this study is showing how firms may influence their 
environment by managing the adaptation of organisational capabilities. In this 
regard, findings of this study indicate that firms, by managing knowledge integration 
across a sequence of product innovation projects, may adapt their capability scope 
(by developing modular capability architecture) which would lead them into a new 
industry section (changing the environment in which the firm operates). The 
explanatory model of Strategic Capability Development derived from this study has 
an underlying mechanism embedded within it, which is similar to the mechanism 
that Jacobides and Winter (2005) suggested for reciprocity between firms’ 
‘capability scope’ and industry architecture. In particular, they argued that when 
heterogeneity of operational capabilities along the value chain decreases firms adjust 
their capability scope toward specialisation and differentiation from other firms, 
leading the company into new sections within the industry and competing with new 
industry participants. 
 
Aligned with this suggestion, this thesis, based on the explanatory model of Strategic 
Capability Development as illustrated in Figure 6.1, argues that firms adopt a 
modular organisational architecture and, based on managing knowledge integration 
(in the context of product innovation) from the part to architectural levels of the 
product architecture, they achieve modularity of product architecture (based on 
developing open innovation capacity) from the part level to the architectural level of 
the product architecture. Through ‘change’ and ‘continuity’ in the modular product 
architecture, firms adapt their existing capability architecture into a modular 
capability architecture (contributing to the emergence of a modular structure in the 
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upstream value chain industry architecture44) in accordance with the emergence of a 
modular structure in the downstream industry architecture45. In this regard, based on 
the aforementioned findings of this study, Figure 6.2 presents the application of the 
explanatory model of Strategic Capability Development proposed in this study 
(Figure 6.1) to the mechanism suggested by Jacobides and Winter (2005). 
Accordingly, the application of findings of this study may simplify and 
operationalise the mechanism suggested by Jacobides and Winter (2006). 
 
 
 
 
 
 
 
 
 
 
Figure 6.2: Strategic Capability Development model explaining reciprocity between 
a firm’s capability and industry architecture 
 
Based on such simplification, three impacts can be identified in relation to Strategic 
Capability Development. These impacts are consistent with the three influences 
found in this study architectural knowledge and capability creation, developing open 
innovation capacity and emergence of modularity of capability architecture and 
include: 
 
                                                            
44 Emergence of ‘modular capability architecture’ refers to achieving focus in ‘capability scope’. 
Since achieving focus in ‘capability scope’ increases ‘strategic flexibility’ (Sanchez, 1995), it allows 
for ‘mass customisation’ which leads the firm to focus on a higher level of product architecture, 
representing modularity of industry architecture in the upstream value chain. 
 
45 Change in industry architecture of the Iranian auto industry toward adopting a ‘Tiering’ structure 
(increasing ‘factor mobility’ and ‘complementarities’ within the industry) represents modularity of 
industry architecture in the downstream value chain (because the Iranian industry architecture 
includes only local suppliers which are located in the downstream value chain).  
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1. The impact of organisational design (selection) on organisational learning 
(architectural knowledge and capability creation). 
2. The impact of organisational learning on the capability development process 
(developing open innovation capacity). 
3. The impacts on the emergence of new capabilities (emergence of modularity 
of capability architecture). 
 
The Strategic Capability Development model studied within this thesis may have 
implications in relation to these influences. These influences are aligned with 
impacts which have been investigated in this study based on three S-RQs, including: 
firstly, the impact of capability development on knowledge integration; secondly, the 
impact of knowledge integration on capability development; and thirdly, the impact 
of knowledge integration on developing existing capabilities within the context of 
product innovation. Indeed, the Strategic Capability Development model has 
theoretical implications with regards to the areas of literature from which the S-RQs 
emerged.  
 
Moreover, Sminia (2009) similarly pointed to these three influences within strategy 
formation research, arguing the different practical contributions of these influences. 
More specifically, he argued that the ‘configurational approach’ has focused on 
organisational configurations which can, at different stages of strategic renewal, 
support (align with) the changes required. In this regard, this study has implications 
for managing architectural design, which is the appropriate knowledge and capability 
creation within capability development. Moreover, Sminia (2009) explained that the 
‘contextualism approach’ is focused on the creation of capacity required for changes. 
Finally, the ‘outcome-oriented’ approach within strategy formation literature has 
focused on the outcomes of strategic renewal. In relation to this approach, studies 
may contribute to innovation management aimed at the emergence of new 
capabilities.  
 
Accordingly, the theoretical and practical implications of the Strategic Capability 
Development model regarding each of these three influences, along with the study’s 
limitations and suggestions for future research, are explained in the following 
sections.  
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6.1.1 The impact of organisational design on 
organisational learning 
 
It will be argued here that this study has some theoretical implications in relation to 
the ambidexterity perspective. With regards to the practical aspects, this study has 
implications for developing ‘technology policy’ for developing countries and 
developing a framework for managing organisational learning within firms. This is 
elaborated on below. 
 
Theoretical implication: Refinement of the ambidexterity perspective  
 
Building on March’s initial premise that organisational “adaptation requires both 
exploitation and exploration to achieve persistent success” (March, 1991: 205), some 
studies have concluded that the answer lies in ‘simultaneously balancing’ (Tuchman 
& O’Reilly, 1996), whereas others have concluded that the answer lies in a 
‘punctuated equilibrium’ form of balancing (Burgelman, 2002) called ‘sequential 
balancing’ (He & Wong, 2004). While some authors regard one side as basically 
being ‘ambidexterity’ (Gupta et al., 2006), others have recognised both approaches 
as different sides of ambidexterity (He & Wong, 2004; Cao et al., 2009). More than 
that, some scholars have argued that real ambidexterity includes balancing these two 
sides of balancing (Gibson & Birkinshaw, 2004; Raisch, Birkinshaw & Probst, 
2009). However, a conceptualisation which helps to conceptualise how these two 
dimensions of balancing can themselves be balanced is absent from the literature. 
 
Findings of this study have shown that as a result of differentiation within and 
among functions at different levels of the product architecture, knowledge 
integration across a sequence of product innovation projects has led to knowledge 
and capability generation/application. However, such differentiation at each level of 
the product architecture has been due to changes in the industry architecture 
(increasing ‘complementarities’ and ‘factor mobility’ within the industry 
architecture) at the same level of industry architecture. Accordingly, by generating or 
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applying knowledge and capability through dynamically differentiating within and 
among functions, IKCO simultaneously (dynamically) balanced exploration and 
exploitation.  
 
On the other hand, findings of this research also indicate that the reciprocity between 
knowledge integration and Strategic Capability Development (within the context of 
product innovation) encompassed explorative and exploitative capability 
development. Indeed, the reciprocal effects have included both generation and 
replication of knowledge (‘architectural knowledge’) and capability (‘architectural 
capability’). 
 
While reciprocal effects between knowledge integration and ‘generation’ or 
‘application’ of knowledge and capability (within the context of product innovation) 
have included (as mentioned) ‘simultaneous balancing’, such reciprocal effects 
across both generation and application of knowledge and capability may lead to 
‘sequential balancing’ of exploration and exploitation. Indeed, reciprocity between 
knowledge integration with the generation/application of knowledge and capability 
(within the context of product innovation) across explorative and exploitative 
capability development may include both ‘simultaneous balancing’ and ‘sequential 
balancing’ or, as Gibson and Birkinshaw (2004) suggested, balance both ways of 
balancing.  
 
Practical implication: Developing technology strategy  
 
To achieve ambidexterity, as briefly discussed, organisational design needs to be 
modularised. However, such ‘organisational modularity’ is gained through 
developing the knowledge and capability required for such modularisation. In this 
regard, Sanchez and Mahoney (1996) argued that, by formulating different 
innovation strategies for product innovation projects, firms may develop knowledge 
and capability at different levels of the product architecture. 
 
On the other hand, Tolbert and Zucker (1996) argued that interactions between 
institutions and firms are based on structuration processes (Giddens, 1979) 
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constituting the ‘institutionalisation’ process. Based on institutional theory (Powell 
& DiMaggio, 1991), through the institutionalisation process, firms’ inter 
organisational arrangements are formed.  
 
Aligned with the ‘institutionalisation process’, findings of this study suggest that, 
across the four projects, industry architecture of Iranian industry changed and a 
‘Tiering’ structure emerged at different levels of the product architecture from the 
part level to the architectural level. In accordance with such changes IKCO 
formulated its innovation strategy within its product innovation projects 
dynamically, such that a reciprocity was formed between the knowledge and 
capability development of the firm and the development of knowledge and capability 
within the industry architecture (the emergence of a ‘Tiering’ industry architecture) 
at different levels of the product architecture. Accordingly, through an 
‘institutionalisation’ process, by developing knowledge and capability in a reciprocal 
relationship with industry architecture, ‘organisational modularity’ has gradually 
emerged as the result of the knowledge and capability developed.  
 
As a result, the practical implication of this study in relation to developing 
technology strategy would be the refinement of different types of innovation 
strategies at different stages for achieving ‘organisational modularity’. More 
specifically, in order to achieve ‘organisational modularity’ firms may intentionally 
formulate innovation strategies dynamically across a sequence of product innovation 
projects to achieve ‘organisational modularity’ from the part level to the architectural 
level of the product architecture. In this regard, to formulate the innovation strategy 
for each product innovation project, firms may assess the level of knowledge and 
capability within the firm (internal factors) and across the industry (external factors) 
and specify the product architecture levels to which such internal and external 
knowledge and capability are related. They may then formulate their innovation 
strategy by considering knowledge and capability development at a higher level of 
the product architecture. For example, if development of the knowledge and 
capability base of the firm and the industry architecture of a particular industry 
points to the existence of knowledge and capability at the part level of the product 
architecture, firms may formulate an innovation strategy such that they can develop 
knowledge at the component level. 
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In this regard, this study proposes a practical framework (Figure 6.3) for managing 
the product innovation sequence toward developing ‘organisational modularity’. 
This framework has adopted the ‘labelling’ approach from Wieck, Sutcliffe and 
Obstfeld (2005), who argued that ‘labelling’ reveals what activities firms should 
cover in order to achieve performance. In this regard, they argued that through 
‘sensemaking’ processes, firms initially develop a metaphor (sensemaking), and then 
link that metaphor to organisational practices. Through this process, the dynamics of 
‘labelling’ different activities to different groups leads to the emergence of a scheme 
for grouping activities.                                                                                                                            
 
 
 
 
 
 
                                                                                                                                                                 
               Potential                                                                        Realised 
               modularity                                                                                modularity 
 
 
 
 
                                                           
                                           
 
 
Figure 6.3: Framework for achieving organisational modularity across a sequence of 
product innovation projects 
 
Based on this conceptualisation, this thesis suggests that across different product 
innovation projects, firms may use ‘labelling’ (for differentiating between firm-
specific and function-specific knowledge and capabilities) from the part level to the 
architectural level of the product architecture, by outsourcing function-specific 
knowledge and capabilities at those levels. Such labelling across different levels of 
     
Outsourcing 
function-specific 
knowledge and 
capability at the 
part level 
 
 
Outsourcing 
function-specific 
knowledge and 
capability at the 
architectural level
 
 
Outsourcing 
function-specific 
knowledge and 
capability at the 
component level 
 
 
Outsourcing 
function-specific 
knowledge and 
capability at the 
subsystem level 
 
302 
 
the product architecture may encompass two phases of potential and realised 
modularity toward the emergence of ‘organisational modularity’. In this regard, 
initially ‘potential modularity’ as a desired grouping of activities (based on the 
developed metaphor) is developed; then, by connecting the desired grouping with 
current organisational practices, ‘realised modularity’ is achieved. Indeed, through 
the dynamics of ‘labelling’ at different levels of the product architecture firms may 
develop the ‘potential modularity’ and ‘realised modularity’ which will contribute to 
the development of capability and the formulation of a technology strategy.  
 
Theoretical limitations and opportunities for future research regarding 
the first influence 
 
In relation to the influences of organisational architecture on knowledge and 
capability development, this thesis has focused on capability development and has 
not considered other outcomes such as the creation of new business models, etc. This 
study also focused on organisational, rather than inter-organisational, relationships. 
Furthermore, this thesis has considered the impact of different elements of 
organisational design on capability development and the dynamics among these 
elements, and has not considered their impact on knowledge and capability 
development. Moreover, within this thesis, there has been more investigation of the 
supportive elements of organisational architecture for capability development and 
less attention paid to the impeding elements of organisational architecture. 
Accordingly, future research may add to the findings of this study based on research 
questions such as: 
 
 What role can organisational architecture play in supporting new and 
complex business models that disrupt the traditional bases of competition in 
an industry?  
 How do the different elements of an organisation’s architecture interrelate 
with and shape each other? For instance, how does the formal organisation 
influence the emergence of the informal organisation?  
 What are important contextual influences and constraints on organisational 
architectural choices? How are the choices about organisational architecture 
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shaped by social processes, such as diffusion, imitation and bargaining, 
among key stakeholders? 
 How can the different elements of an organisation’s architecture enable or 
impede adaptation? More generally, how does organisational design look 
different when the goal is ongoing dynamic adaptation by the organisation to 
its environment, rather than a series of periodic adjustments? 
 How can we extend what we know about organisational architecture to the 
inter-organisational context (e.g. the organisation of joint ventures and 
alliances)? What are the architectural elements of such ties? What are the 
antecedents and consequences of architectural choices for those ties?  
 
6.1.2 The impact of organisational learning on the 
capability development process 
 
In relation to the impact of organisational learning on the capability development 
process this study has implications for the theoretical concepts of ‘absorptive 
capacity’ and ‘dynamic capability’. Regarding the practical aspect, this study has 
implications for developing ‘open innovation capacity’ within firms. 
 
Theoretical implication: Refinement of absorptive capacity  
 
Literature on ‘absorptive capacity’ has defined this concept as the capacity for 
internalisation of external knowledge toward new ideas for organisational outputs 
(Cohen & Levinthal, 1990; Zahra & George, 2002). Similar to studies on dynamic 
capability in the literature, while there are many examples of studies on absorptive 
capacities, there are still contradictory basic assumptions about the nature of 
absorptive capacity within these studies, leading to fragmentation in the literature. In 
this regard, while one stream of research has based its studies on the assumption that 
absorptive capacity only includes the commercialisation of external knowledge 
(Lane, Koka & Pathak, 2006; Lichtenthaler, 2009), the other stream of research has 
focused on both internal and external knowledge as the sources of creating new 
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organisational outputs (Jansen, Van Den Bosch & Volberda, 2005; Lewin, Massini 
& Peeters, 2011).  
 
Findings of this study clearly differentiated these constructs by explication of their 
different routines in the same organisational context. More specifically, research data 
suggested that during the first two case projects, function-specific and firm-specific 
knowledge between IKCO and its local suppliers were differentiated (at the part 
level and the component level of the product architecture). The outcomes of such 
differentiation (as a combination of IKCO’s knowledge and the knowledge of local 
suppliers) were then applied to the product architecture.  Indeed, across all the case 
projects, IKCO could initially add local suppliers’ knowledge as a top-up to its own 
knowledge within its functions, and then apply the knowledge content of different 
functions at an aggregate level to the product architecture. Through this process 
IKCO has actually been enabled to add its downstream value chain knowledge into 
different functions, then apply that knowledge at the architectural level.  
 
To be more precise, across all the case projects, IKCO was able to combine its 
knowledge with that of local suppliers within functions, and then apply the combined 
resulting knowledge within different functions at the aggregate level to the product 
architecture. Through this process, IKCO has actually been enabled to internalise the 
external knowledge in a fragmented form, with different bits related to different 
functions, eventually integrating the new knowledge at the architectural level. 
Following the suggestion of George and Zahra (2002), for the constitution of 
routines for acquisition, assimilation, transformation and exploitation in absorptive 
capacity, findings of this research show that while acquisition and assimilation 
routines refer to internalising the fragmented knowledge within components at the 
respective part and component level of the product architecture, transformation and 
exploitation routines refer to aggregating functions’ knowledge at the architectural 
level by applying new knowledge at the subsystem and architectural levels.  Since 
routines of absorptive capacity are used to create new knowledge (George & Zahra, 
2002), it can be concluded that findings of this study show that, across the case 
projects, routines of absorptive capacity have gradually emerged from the part level 
to the architectural level of the product architecture.  
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Theoretical implication: Refinement of dynamic capability 
 
Literature about the ‘dynamic capability’ concept has defined this concept as 
capacity for the combination of internal and external capabilities (Teece et al., 1997). 
Although this concept has been well researched during recent years, there is still 
vagueness about its conceptualisation leading to inconsistencies between different 
definitions available in the literature.  Sometimes this confusion (even among well-
known scholars of this field) has led to mistakenly using this concept inter-
changeably with absorptive capacity (Zahra & George, 2002), includes absorptive 
capacity as one on of its components (Lichtenthaler & Lichtenthaler, 2009) or 
basically ignoring it in relation to absorptive capacity (Lewin, Massini & Peeters, 
2011). In this regard, data from this research suggests that during the first two case 
projects function-specific and firm-specific abilities for performing design tasks 
among different functions of IKCO were differentiated (at the part level and the 
component level of the product architecture), subsequently creating a new role in the 
market for IKCO’s outcome based on such differentiation.  Indeed, across the all 
case projects, IKCO was able to initially differentiate between product-specific 
abilities and function-specific abilities at the function level and then apply such 
differentiation at the aggregate level, leading to achieving flexibility for combining 
IKCO’s product-specific abilities with abilities of upstream value chain firms.  
 
Across all the case projects, IKCO initially reflected the desired (potential) product 
at the level of product architecture (like a potential design for a successive product) 
on the functions which led to setting requirements and specifications (formation of 
the output expectations) for functions. Then this company met those functional 
requirements within the functions (operationalisation of the new product idea at the 
functional level) which led to the realisation of the potential product. Through this 
process, the competitive capability targeted by IKCO (in this study addressed as 
‘design capability’) was reflected in its functions specifying this capability 
requirement at the part and component levels of IKCO’s products. Following the 
suggestion of Zollo and Winter (2002), such processes refer respectively to the 
variation and selection routines of dynamic capability. Furthermore, the potential 
capability reflected by functions was realised at the subsystem and architectural 
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levels. These processes are also consistent with the suggestion of Zollo and Winter 
(2002) but for latter routines constituting dynamic capability including replication 
and retention respectively. Since routines of dynamic capability are used to create 
new capabilities (Teece, 1994, Zollo & Winter, 2002), it can be concluded that 
findings of this study show that, across the case projects, routines of dynamic 
capability gradually emerged from the part level to the architectural level of the 
product architecture.  
 
Practical implication: Developing open innovation capacity in firms  
 
The literature on open innovation has defined open innovation as “the use of 
purposive inflows and outflows of knowledge to accelerate internal innovation, and 
expand the markets for external use of innovation, respectively” (Chesbrough et al., 
2006).  The outside-in flows contribute to developing a firm’s own knowledge based 
on the integration of suppliers, customers, and external knowledge sourcing. Such 
processes may lead to a company’s innovativeness (Laursen & Salter, 2006; Lettl et 
al., 2006; Piller and Walcher, 2006). The outside-in flows within firms address the 
differences in the locus of knowledge creation and the locus of innovation. However, 
the inside-out flows include benefiting from bringing ideas to market, selling 
intellectual property (IP), and multiplying technology by transferring ideas to the 
outside environment.  
 
These outside-in and inside-out flows can be coupled with each other, forming co-
development with (mostly) complementary partners via alliances, cooperation and 
joint ventures. Firms which develop such coupled processes integrate the inflows of 
knowledge (to internalise external knowledge) with outflows of knowledge (to bring 
ideas to market) and, for this purpose, manage co-development of innovative ideas 
and cooperatively commercialise them.  
 
In this regard, findings of this research show that IKCO, by developing absorptive 
capacity, established routines for internalisation of external knowledge toward new 
ideas for organisational outputs. Moreover, by developing dynamic capability, IKCO 
developed routines for realising potential ideas in actual organisational outputs. 
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Indeed, by developing routines constituting both absorptive capacity and dynamic 
capability, IKCO established mechanisms for internalisation of external knowledge, 
converted that knowledge to an idea (through routines of absorptive capacity) and 
then realised that idea, converting it to an actual organisational output. In other 
words, by developing both absorptive capacity and dynamic capability IKCO 
completed the cycle for converting external knowledge to an actual output in the 
market, which refers to building a capacity for open innovation (as was defined 
earlier).   
 
More specifically, findings of this study show that, across the case projects, 
absorptive capacity and dynamic capability were developed from the part level to the 
architectural level of the product architecture. Following the mentioned discussions 
about the role of absorptive capacity and dynamic capability in the development of 
open innovation capacity, it can be concluded that, across the case projects, open 
innovation capacity was developed from the part level to the architectural level of 
the product architecture. In particular, across the case projects, by integrating 
knowledge at each level, the company has learned to manipulate elements of that 
level in order to change elements at a higher level. For example, by integrating 
knowledge across different parts (within functions), the company has learned to 
manage multiple changes in parts and create new components. Similarly, knowledge 
integration across different components has enabled the company to make multiple 
changes in components and create new subsystems. 
  
This idea is consistent with Sanchez and Mahoney’s (1996) argument that 
knowledge integration across subsystems of a complex architecture leads to 
developing the ability to handle multiple changes at the subsystem architectural 
level. Following the definition of architecture of complex systems (as systems 
constituting subsystems which themselves constitute other subsystems (Simon, 
1962)), this thesis has extended the arguments of Sanchez and Mahoney (1996) to all 
levels of the product architecture. In this regard, research findings from this study 
suggest that knowledge integration at each level (say level ‘n’) of the product 
architecture (within each product innovation project) serves to manipulating product 
elements at that level leading to the creation of flexibility in higher levels (say level 
‘n +1’) for integration with other elements at a higher level. Then, flexibility 
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achieved (at level ‘n +1’), serves knowledge integration at this level leading to the 
development of flexibility at the next level (‘n + 2’). Accordingly, across different 
product innovation projects, such flexibility extends from the part level to the 
architectural level of the product architecture. At the final stage, by achieving 
flexibility at the architectural level, the company actually becomes flexible enough to 
integrate external knowledge and capabilities into its products which means 
development of open innovation capacity.  
 
Accordingly, the practical implication of this study in relation to developing open 
innovation capacity is refinement of different stages required for developing such 
capacity based on different levels of the product architecture. More specifically, 
across product innovation projects, firms may develop open innovation capacity 
(flexibility) from the part level to the architectural level of the product architecture, 
leading to the gradual emergence of open innovation capacity at the organisational 
level. To make this happen they may dynamically change their focus of architectural 
learning across different product innovation projects from the part level to the 
architectural level of the product architecture.  
 
Indeed, firms may support gradual emergence of open innovation capacity within 
them by learning and achieving flexibility at the part level, and then dynamically 
move upward, changing the locus of learning to the component, subsystem and 
architectural levels respectively. In this regard, a Capability Maturity Model (Paulk, 
1993) can be adopted for developing open innovation capacity within firms. By 
designing four steps for maturity of open innovation capacity at different levels of 
the product architecture (from the part level to the architectural level) and specifying 
the requirements (Critical Success Factors) at each level, firms may approach the 
step-by-step development of open innovation capacity from the part level to the 
architectural level of the product architecture. Then, based on the steps identified, 
firms may dynamically approach innovation across different product innovation 
projects to support open innovation capacity development at different levels of the 
product architecture (from the part level to the architectural level).        
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Theoretical imitations and opportunities for future research regarding 
the second influence 
 
In relation to the impact of organisational learning on the capability development 
process, this thesis has elaborated absorptive capacity, dynamic capability and 
developing open innovation capacity. However, these elaborations are made in the 
context of product innovation and capability development. Accordingly, the findings 
of this thesis are limited in terms of considering other contexts within which these 
concepts may operate. For this reason it is recommended that within future research 
findings of this study regarding these concepts be applied or explored in alternative 
contexts such as: 
 
 Process innovation 
 Business model innovation 
 New service design 
 Behavioural practices innovation 
 Innovations in social responsibility 
 Information technology systems 
 
This study is also confined to the context of the Iranian auto industry and future 
research may extend findings of this study by studying other industries and countries 
for exploration of cross-sectional or cross-cultural affecting issues. 
 
6.1.3 The impact on the emergence of new capabilities 
 
With regards to the emergence of new capabilities, the theoretical implications of 
findings of this study may extend corporate entrepreneurship literature. The practical 
implication of this study relates to the development of a Capability Life Cycle model 
for firms. 
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Theoretical implication: Extending corporate entrepreneurship  
 
Corporate entrepreneurship literature is concerned with issues involved with 
changing firms’ existing capabilities which are well-rooted throughout the 
organisation toward new capabilities (Floyd & Wooldridge, 1999; Dess et al., 2003). 
In this regard, Floyd and Wooldridge (1999) pointed to the role of the middle-level 
of organisations in changing overall organisational capability (based on the role of 
middle-level managers). More specifically, organisational ‘sensemaking’ and 
‘sensegiving’ were identified as the processes for changing organisational capability 
at the middle level (Rouleau, 2005; Gioia & Chittipeddi, 1991).  
 
The major challenge for firms pursuing strategic renewal is dealing with uncertainty 
and equivocality (Mintzberg, 1973, 1978; Mitton 1989). Therefore, the most 
important role of the firm would be to reduce the uncertainty and resolve the 
equivocality (Gartner & Gatewood 1992). Hill and Levenhagen (1995) argued that 
metaphors contribute to reduction of uncertainty and resolving equivocality based on 
forming helpful interpretive schemes. They also pointed to the role of such 
metaphors in ‘sensemaking’ and ‘sensegiving’ processes. While ‘sensemaking’ 
refers to shaping a mental model of a firm’s environment, ‘sensegiving’ refers to 
communicating this mental model to others.  
 
Basically, creating mental models during the ‘sensemaking’ process contributes to 
the development of common considerations (Lyles & Mitroff, 1980; McCaskey, 
1982) about how things relate to and work with each other. Although mental models 
are useful devices when applied as heuristics, they would be inaccurate and 
imprecise due to their parsimonious nature. In this regard, ‘sensegiving’ is the other 
side of coin (Hill & Levenhagen, 1995), connecting the developed mental models 
with organisational practices. Hill and Levenhagen (1995) asserted that the process 
for corporate entrepreneurship may include ‘sensemaking’ and ‘sensegiving’ at the 
middle levels of the organisation, such that initially the required organisational 
strategy is defined for staff within units and the strategy is then connected to their 
tasks within units.  
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Findings of this study may extend such a middle-level focus on ‘sensemaking’ and 
‘sensegiving’ by highlighting the role of organisational functions as to where 
capability changes at the organisational level can be managed through 
‘sensemaking’ and ‘sensegiving’. Indeed, while the ‘sensemaking’ phase includes 
changes within functions (encompassing two stages of changes at the part and 
component levels of the product architecture), the ‘sensegiving’ phase includes 
allowing the functions (with new capability bases) to change the overall organisation 
(encompassing two stages of changes at the subsystem and architectural levels). In 
brief, changes needed at the organisational level are initially understood (envisioned) 
within the functions and then the functions, by applying their new understanding to 
the overall organisation (connecting the new vision to their practice), may change the 
whole organisation. 
 
Practical implications: Developing a ‘Capability Life Cycle’ model in 
firms  
 
Such ‘sensemaking’ and ‘sensegiving’ within functions has implications with 
regards to the ‘Capability Life Cycle’ (CLC) model suggested by Helfat and Peteraf 
(2003). They argued that the organisational capability development process 
constitutes maturation of a new capability upon organisational existing capabilities. 
They explained that this maturity process includes three development stages: the 
foundation phase, development phase and maturation phase. Their proposed model is 
similar, by the way of analogy (not literally), to the intra-organisational ecological 
model of organisational adaptation (Burgelman, 1991) based on variation, selection 
and retention stages. Burgelman (1991) described his recommended model as “the 
process begins with autonomous activities at middle and operating levels that 
generate a requisite variety of alternatives”. This phase extends the menu of 
alternative ways to perform tasks. Then, a mix of new and old ways of doing things 
is selected from such a menu by the middle level managers. Eventually, during the 
retention, the selected items are routinised through which new ideas are internalised 
and diffused into organisational practices.  
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In this regard, findings of this research show that, across the different product 
innovation projects, open innovation capacity may be developed from the part level 
to the architectural level of the product architecture. As mentioned (in explaining this 
process), by developing open innovation capacity, flexibility is achieved from the 
part level to the architectural level of the product architecture. However, emergence 
of such flexibility across different levels of the product architecture can be divided 
into two overall stages including ‘within’ or ‘out of’ functions. Accordingly, while 
achieving flexibility at the part and component levels increases flexibility at the 
functional level, achieving flexibility at the subsystem and architectural levels is due 
to applying the increased flexibility at the functional level onto the whole product 
architecture. Comparing this to stages of the CLC, while achieving flexibility at the 
functional level would create a ‘requisite variety’ of alternatives for capability 
development (explorative capability development for inclusion of new alternatives), 
applying such flexibility to the whole product architecture refers to the deliberate 
‘selection’ among a new list of alternatives (capability exploitation of a mix of new 
and existing capabilities). Accordingly, during ‘sensemaking’ and ‘sensegiving’ 
within functions, new capability is founded and developed based on stages of the 
CLC in the case company. Furthermore, maturation of this capability would include 
incremental learning and experience accumulation until next phase of change 
initiates.    
 
Based on the CLC model, to develop new capabilities, firms may undertake both 
explorative and exploitative capability development within their functions through 
two phases of ‘sensemaking’ and ‘sensegiving’. In this regard, Danneels (2002) 
recommended undertaking a sequence of ‘technology competence’ building and 
‘market competence’ building to help firms to form explorative and exploitative 
capability development. He explained that exploration of technology competence is 
achieved through exploitation of market competences and vice versa—exploitation 
of technology competence is achieved based on exploration of market competences. 
In other words, new technologies and new markets are always involved in 
organisational capability development. While exploration of organisational 
capabilities includes developing market competence, organisational capability 
exploitation deals with market competence development. This argument confirms 
path dependencies because for explorative capability development to be formed as a 
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response to institutional change, technology competence needs to be explored based 
on exploitation of market competence. In fact, market competence should already 
have been explored within the organisation in order for it to be exploited in a new 
round of capability development. Furthermore, inclusion of technology and market 
competence development indicates the nature of capability development to be one of 
building competences against a sequence of product markets.  
 
As an example of how such a sequence of ‘technology competence’ and ‘market 
competence’ building work in formation of explorative and exploitative capability 
development, investigating the capability development process in the case company 
of this thesis revealed that building technology competence (the formation of 
explorative capability development) is gained through applying different levels of 
technology to different segments of an already developed market (the Iranian car 
market)46.  
  
As a result, the practical implication of this study in relation to the CLC of firms’ 
capabilities would be refinement of different phases of the CLC as organisational 
‘sensemaking’ and ‘sensegiving’ across different product innovation projects. More 
specifically, by dynamically designing product innovation projects, firms may 
manage sequentially undertaking ‘technology competence’ building and ‘market 
competence’ building within their functions for ‘sensemaking’ and ‘sensegiving’ 
toward developing new capabilities based on changing organisational existing 
                                                            
46 IKCO had already developed its market competence as one of the company’s managers stated: 
“One of the competitive advantages of our company [compared] to our international competitors is 
the after sale services network that we have already developed. Our well established exclusive 
services give our customers such a comfort in mind and convenience that it is hard to decide about 
buying from us or a foreign car maker. Our company’s representatives are distributed all over the 
country including even small cities. Not only do they facilitate buying our products for them but they 
also provide them with a large range of after sale services and insurances covering all locations 
including cities and roads… in terms of part prices, we have a range of prices and qualities available 
because there are a range of local spare part suppliers for supplying each part with different prices 
and qualities…this is why we have good confidence for developing cars at any technological level in 
accordance with technology progress in our rivals’ products. Our product service network is our 
advantage to secure a market for our product developments.”      
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capabilities. Indeed, organisational capabilities may be developed through managing 
sequentially ‘technology competence’ and ‘market competence’ building within the 
firm’s functions across different product innovation projects. 
 
Theoretical limitations and opportunities for future research regarding 
the third influence 
 
The quest for sustainability is transforming the competitive landscape, stimulating 
organisations to innovate by changing the way they think about products, 
technologies, processes and business models. In this regard, this study has focused 
on creating new and sustainable products and has investigated the emergence of a 
‘product platform’. It has not, however, considered the other aspects of sustainability 
such as sustainability in technology, processes and business models. In this regard 
future research may focus on: 
 
 When, how, and why do more sustainable technology, processes and business 
models come to exist? What affects their adoption and diffusion?  
 
Furthermore, understanding how the challenge of sustainability can be addressed 
through innovation requires a broad focus on the multi-level innovation systems in 
which firms are embedded. In this regard, in order to study sustainable technology, 
processes and business models, research may also investigate: 
  
 How do firms shape the relevant institutions in which they are embedded 
regarding sustainable innovation? 
 What new organisational forms and business models are being developed in 
the pursuit of sustainability?  
 Under what conditions will firms pursue sustainable innovation?  
 Given the uncertainty regarding the returns to sustainability, is it better to be 
a trailblazer or a follower in adopting sustainable practices? 
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6.2 Methodological limitations 
 
Generalisation from a case study is, in general, difficult, particularly when the case 
study is based on a single case (Darke et al., 1998). Accordingly, the validity and 
reliability of generalisation of findings is limited. However, within this study, 
analytical generalisation has been emphasised and, for this purpose, attempts are 
made to maximise such analytic generalisability. In this regard, theoretical sampling 
is used and an exemplar company with regards to Strategic Capability Development 
has been selected where the phenomenon of research is ‘transparently observable’ 
(Eisenhardt, 1989). Furthermore, the embedded cases were selected as ‘most likely’ 
cases at the project level. Moreover, the case company is the major automaker in the 
Iranian Auto industry and the key player in the scenario of developing Iranian 
industry. Hence, this company is expected to be a valid representative of the auto 
industry with regards to the phenomenon of research in this study. Accordingly, this 
company is an information rich company and in-depth study within such a company 
may contribute to theory elaboration based on analytic generalisation. Indeed, the 
industry representativeness, instead of using a large size of sampling, has been 
established based on one information rich case. However, in terms of generalisation 
of results, this study is still limited to the context of Iran and its auto industry.  
 
As with all qualitative methods, the quality of the interview data depends entirely on 
the subjects giving truthful and comprehensive answers. Subjects might have 
misrepresented their meanings. Triangulation of data from interviews with secondary 
sources of information has helped to lessen this concern. Furthermore, undertaking 
the pilot study and taking extensive precautions in selecting informants with the 
closest encounter with the phenomenon of research has strengthened the quality of 
data collected. Moreover, the presence of the researcher in conducting face-to-face 
interviews with the participants also helped to filter out less reliable data. In addition, 
since the phenomenon under investigation included collecting organisational-level 
and project-level data, interviews were planned in two rounds for investigating the 
two levels of analysis separately and in a more focused manner. In some cases this 
design also provided an opportunity for cross-checking which helped to minimise 
potential bias through the application of common instruments, including the 
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interview guide and supporting secondary sources. However, qualitative research is 
always open to possible researcher bias and this study is no exception. In this study 
an attempt to counter this possibility was also made by having participants review 
and comment on their answers and quoting the subjects' exact words as much as 
possible to let readers judge for themselves. 
 
6.3 Final remarks  
 
Sustainability is about how managers can leverage the knowledge of their 
organisations and innovate to build competitive advantage. Innovation and 
knowledge integration are central to achieving sustainability. In this regard, this 
thesis has focused on the contribution of knowledge integration to the sustainability 
of firms through Strategic Capability Development within the context of product 
innovation. More specifically, the roles of knowledge integration within the context 
of product innovation in the content and process of capability development in firms 
were identified based on the available literature. Accordingly, based on the three 
roles derived from existing literature, three S-RQs were formulated in order to 
investigate each of these influences. Eventually, by integrating the results from 
examining the S-RQs within the field study of this thesis, the content and process of 
capability development was integrated based on the role of knowledge integration 
(within the context of product innovation) and the Strategic Capability Development 
model for firms was developed. In brief, this study, by focusing on knowledge 
integration (across different product innovation projects) at the project level, created 
results at the organisational level by investigating the interaction between knowledge 
integration at the project level and achieving sustainability of firms (Strategic 
Capability Development) at the organisational level. Accordingly, two possible 
extensions for this study47 are recommended: 
 
                                                            
47 These opportunities for future research include the possible extension to the final outcome of this 
study based on integration of three influences. However, there are possible extensions to findings of 
this study with regards to individual influences which are already discussed separately, in the sections 
for theoretical limitations and future research opportunities specific to each of these influences.   
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 Future studies may conduct further research on the same phenomenon of 
research to complete this study. In this regard, the explanatory Strategic 
Capability Development model (Figure 6.1) is amenable for quantification. 
Therefore, future studies may test this model quantitatively, based on large 
sample sizes across different contexts (such as different industries and 
countries) to achieve more generalisable results about the phenomenon 
under study. 
 
 Future research may apply the approach presented in this thesis (as was 
briefly described above) for investigation of the same phenomenon but at a 
higher level. In this regard, future research may focus on the firm as the 
lower-level unit of analysis for drawing conclusions at an institutional level. 
Such research may contribute to understanding sustainability at the 
institutional level (for example the industry level). This type of contribution 
would be aligned with Coase’s (1991)48 call for research in his Nobel Prize 
lecture to understand ‘The Institutional Structure of Production’. 
 
In relation to practical aspects, the focus of this study has been on achieving and 
maintaining sustainability through managing organisational micro processes (here, 
knowledge integration within product innovation). Although this thesis has identified 
these influences and their impact on Strategic Capability Development, and proposed 
a conceptualisation of how managing knowledge integration in the context of 
product innovation may relate to them, such information needs to be integrated into a 
comprehensive framework for managing knowledge integration across a sequence of 
product innovation projects toward Strategic Capability Development. Since the 
major forces are identified and the conceptualisation through which knowledge 
integration in the context of product innovation can be related to manipulating such 
influence is clear (based on the findings from this thesis), by integration of this level 
of information, future studies may attempt to ‘model’ a practical framework for 
Strategic Capability Development based on knowledge integration across a sequence 
of product innovation projects.  
 
                                                            
48 http://www.nobelprize.org/nobel_prizes/economics/laureates/1991/coase-lecture.html 
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In this regard, considering the type of information available from the thesis 
conducted, ‘system dynamic’ modelling may not only accommodate the influences 
and dynamics identified within the research, but it also perfectly fits with the 
underlying assumptions for the creation of competitive advantage (Strategic 
Capability Development) based on managing organisational learning processes 
(Senge, 1997). More specifically, the system view of strategic management (Sanchez 
& Heene, 2004) emphasises explaining Strategic Capability Development based on 
conceptualising firms as open systems (inflows and outflows of influences) and upon 
the reciprocity between the firm and its environment (Van den Bosch et al., 1999). 
Furthermore, the organisational processes, including single-loop learning and 
double-loop learning (Argyris, 1976), may constitute micro reciprocal mechanisms 
upon which mentioned macro reciprocal effects (between the firm and environment) 
may be achieved. In brief, Strategic Capability Development can be modelled based 
on micro reciprocal mechanisms created by knowledge integration within the context 
of product innovation. 
 
Based on the findings of this thesis, the identified influences (architectural 
knowledge and capability creation, open innovation capacity development and the 
emergence of modular capability architecture) comprise three loops as the basis for 
system dynamic modelling for how managing knowledge integration across a 
sequence of product innovation projects can lead to Strategic Capability 
Development. For completing such system dynamic modelling (based on pre-
identified core elements, stocks and flows of knowledge and capability (Dierickx & 
Cool, 1989) within these loops need to be identified and quantified. Accordingly, a 
model-supported case study (Graham, Morecroft, & Senge, 1992) is proposed to 
gather the information needed for building the comprehensive model under 
investigation. In this regard, the outcome system dynamic model (which would offer 
a Capability Maturity Model (Paulk, 1993)) would include all the important elements 
for managing knowledge integration within each product innovation project handled 
in a firm.  
 
By considering such factors while making decisions within product innovation 
projects (such as innovation strategy formulation, knowledge integration mechanism 
employment, technology policy needed, inter-organisational and intra-organisational 
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arrangements which would be supportive, etc.) firms may ensure the step-by-step 
building of the strategic capability which they need for sustainability. Further to such 
improvements in strategic thinking and skills, firms may achieve the integration of 
modelling with policy-making and strategy formation. In particular, by applying the 
system dynamic model (based on computer software associated with the modelling 
technique, for example i-Think software) for simulation, the impacts and outcomes 
of different policies in terms of strategic capability can be assessed beforehand, 
based on predictions made by simulating real-life situations. It is also helpful in 
terms of illustrating the pattern through which firms have taken/take actions for 
protecting their competitive advantage within an industry.       
 
Moreover, this thesis has focused on two levels of analysis: the project level and 
organisational level. By extending these levels of analysis to include the industry 
level, the mentioned model and its applications may be extended to encompass 
industry-level effects as well. More specifically, an embedded case study of a 
nominated industry may reveal the influences (identified for Strategic Capability 
Development at firm level) underlying Strategic Capability Development at the 
industry level. By Strategic Capability Development at the industry level, what the 
author means is developing an industry-level capability which differentiates a 
particular industry in a specific country (for example Australia) from the same 
industry in other countries (for example Iran). Such capability would comprise an 
industry-level source of advantage for a firm’s globalisation. By building the system 
dynamic model encompassing the industry level of analysis (based on the influences 
identified for Strategic Capability Development at the industry level) in addition to 
firm level and project levels, the impact of managing firm-level process on achieving 
industry-level outcomes will be examined (further to the impact of managing 
organisational processes at the project level such as knowledge integration across 
different product innovation projects on firm-level outcomes). Therefore, based on 
such a CMM (Capability Maturity Model) for the firm and industry levels, firm-level 
processes at different stages of industry development can be managed by 
firms/government in order to achieve the required outcomes (in terms of 
sustainability) at the industry level. Plus, the industry-level impacts of different 
policies made by firms/government can be evaluated or studied beforehand, based on 
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the simulations made upon the system dynamic model developed for this purpose 
(based on a model-supported case study).    
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